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(54) Title of the Invention 

Connectionless communication system in an ATM network 
(57) Abstract 
[Object] 

To transmit the same information simultaneously to a 
plurality of LANs (subscribers) 
[Configuration] 

All the servers 12a through 12d are connected by semi- 
fixed channels (PVC) , and each server is provided with a 
routing table 13a through 13d which indicates the 
correspondence between the group address GAi (i = 1, 2, 
3, . . . ) and the plurality of semi-fixed channels, wherein 
when a server (e.g. server 11a) receives a connectionless 
cell along with a group address from a local subscriber 10a 
via the connectionless information cell generating/restoring 
section 11a, the server 11a determines a plurality of semi- 
fixed channels (PVC) corresponding to this group address 
referring to the routing table 13a, transfers the 
connectionless cell to the plurality of servers via the 
plurality of semi-fixed channels (PVC) , and each server 
which received the connectionless cell transfers the 
connectionless cell to the local subscribers.' 
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[Claims ] 

1. A connectionless communication system in an ATM network 
for transferring connectionless information in cell units 
via a semi-fixed channel (PVC) indicated by routing 
information, comprising: 

a connectionless information cell generating/restoring 
section for converting variable length connectionless 
information including a destination address into fixed 
length connectionless cells; and 

a connectionless communication server for determining 
the routing information of each connectionless cell by 
analyzing said destination address and controlling routing, 

wherein all the servers are connected with the semi- 
fixed channels (PVC) , each server being provided with a 
routing table which indicates the correspondence between the 
group address and a plurality of semi-fixed channels (PVC) ; 
and 

wherein, when one server receives a connectionless cell 
along with a group address from a local subscriber thereof 
via the connectionless information cell generating/restoring 
section, the server determines a plurality of semi-fixed 
channels (PVC) corresponding to said group address referring 
to said routing table, and transfers the connectionless cell 
to the plurality of servers via said plurality of semi-fixed 
channels (PVC) , and each server transfers the connectionless 
cell to the local subscribers. 

2. The connectionless communication system according to 
Claim 1, 

wherein, in said routing table, a group address is made 
to correspond with semi-fixed channels (PVC) to all the 
servers, while each server is provided with a 
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correspondence table between a group address and destination 
addresses ; 

when one server receives a connectionless cell along 
with the group address from a local subscriber thereof via 
the connectionless information . cell generating/restoring 
section, the server transfers the connectionless cell to all 
the servers referring to said routing table; 

each of the servers which receives the connectionless 
cell refers to said correspondence table based on the group 
address included in the connectionless cell, judges whether 
said connectionless cell is addressed to a local subscriber 
thereof, and if it is addressed to a subscriber, the server 
fetches and transfers the connectionless cell to said 
subscriber, and if it is not addressed to a local subscriber, 
the server discards the connectionless cell. 

3. A connectionless communication system in an ATM network 
for transferring connectionless information in cell units 
via a semi-fixed channel (PVC) indicated by routing 
information, comprising: 

a connectionless information cell generating/restoring 
section for converting variable length connectionless 
information including a destination address into fixed 
length connectionless cells; and 

a connectionless communication server for determining 
the routing information of each connectionless cell by 
analyzing said destination address and controlling routing, 
wherein servers having a same group address are 
connected in a loop by semi-fixed (PVC) channels, and each 
server is provided with a routing table which indicates the 
correspondence between the group address and semi- fixed 
channels (PVC) to an adjacent server; and 
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wherein, when one of the servers receives a 
connectionless cell along with a predetermined group address 
from a local subscriber via the connectionless information 
cell generating/restoring section, the server determines 
semi-fixed channels (PVC) corresponding to the group address 
referring to said routing table, transfers the 
connectionless cell to an adjacent server via said semi- 
fixed channel (PVC), the adjacent server fetches the 
received connectionless cell, and determines the semi-fixed 
channel (PVC) corresponding to the group address attached to 
the connectionless cell referring to the routing table, and 
transfers the connectionless cell to the next adjacent 
server via said semi-fixed channel (PVC) . 

4. The connectionless communication system according to 
Claim 3, wherein the server discards the connectionless cell 
if the source address added to the connectionless cell 
matches with an address of a local subscriber. 

5. A connectionless communication system in an ATM network 
for dividing connectionless information into cells and 
exchanging information within the ATM network in cell units, 
comprising : 

a connectionless information cell generating/restoring 
section for executing bi-directional conversion between 
variable length connectionless information and 
connectionless cells as fixed length cells; 

a connectionless communication server for determining 
the routing information of a connectionless cell by 
analyzing the destination address in the connectionless cell 
and controlling routing; and 
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an ATM network for inter-connecting servers based on 
the routing information, 

wherein each server is provided with a first routing 
table which indicates the correspondence between a group 
address and a specified virtual channel identifier (VCI), 
and the ATM network is provided with a second routing table 
which indicates the correspondence between a specified VCI 
and a plurality of transfer destination serves of the 
connectionless cell; 

when one of the servers receives a connectionless cell 
along with the group address from a local subscriber via the 
connectionless information cell generating/restoring section, 
the server determines the specified VCI corresponding to 
said group address referring to said first routing table, 
adds the specified VCI to the connectionless cell, and sends 
the connectionless cell to the ATM network; and 

the ATM network determines the plurality of transfer 
destination servers corresponding to the specified VCI 
referring to said second routing table, transfers the 
connectionless cell to said plurality of servers, and 
transfers the connectionless cell to local subscribers via 
each server, 

6. A connectionless communication system in an ATM network 
for dividing connectionless information into cells and 
exchanging the information within the ATM network in cell 
units, comprising: 

a connectionless information cell generating/restoring 
section for executing bi-directional conversion between the 
variable length connectionless information and connection 
less cells as fixed length cells; 
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connectionless communication server for determining 
the routing information of the connectionless cell by 
analyzing the destination address in the connectionless cell 
and controlling routing; and 

an ATM network for inter-connecting servers based on 
the routing information, 

wherein an ATM network is provided with a routing table 
which indicates the correspondence between a group address 
and all the servers; 

when one of the servers receives the connectionless 
cell along with the group address from a local subscriber 
via the connectionless information cell generating/restoring 
section, the server sends said connectionless cell to the 
ATM network; 

the ATM network transfers the connectionless cell 
having a group address to all the servers referring to the 
routing table; and 

each server judges whether the connectionless cell 
received from the ATM network is addressed to a local 
subscriber thereof referring to the preset correspondence 
table of the group address and destination address, and if 
the connectionless cell is addressed to a local subscriber, 
the server fetches and transfers the connectionless cell to 
said subscriber, and if the connectionless cell is not 
addressed to a local subscriber, the server discards the 
connectionless cell. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to a connectionless 
communication system in an ATM network, and more 
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particularly to a connectionless communication system in an 
ATM network where such local connectionless information as 
LAN data is accommodated by an asynchronous transfer mode 

(ATM) network which uses a connection oriented communication 
system to inter-connect a plurality of LANs. 

[0002] 

[Prior Art] 

The demand for accommodating local connectionless 
information, such as LAN data, by a global and connection 
oriented ATM network to inter-connect LANs is increasing. 
Connectionless information is generally of variable length, 
where a destination address is written at the beginning. In 
order to accommodate such connectionless information in an 
ATM network where information is exchanged as fixed length 
cells, it is necessary to perform cell generating/restoring 
of variable length data, and to perform destination analysis 
and routing control for each cell . Generally in an ATM 
network for accommodating connectionless information, a 
plurality of connectionless service functions (CLSF) for 
performing address analysis for each message and routing 
control of cells, that is connectionless communication 
servers, are installed within the network depending on the 
processing capability thereof. In this case, the method of 
connecting each server is critical. 
[0003] 

Fig. 14 is a block diagram depicting a connectionless 
communication system, and 1 is a connectionless information 
cell generating/restoring section for performing bi- 
directional conversion between variable length 
connectionless information, such as LAN data, and fixed 
length cells to be used in an ATM network, where data from 
the LAN is output after being converted into a plurality of 



fixed length connectionless cells . 2 is a connectionless 
cominunication server to be installed in an exchange of an 
ATM network, which analyzes the destination address in the 
connectionless cell converted from LAN data, for example, 
and controls the routing of a cell in the ATM network. 3 is 
an ATM network for transferring fixed length cells in 
asynchronous transfer mode, which connects the 
connectionless information cell generation/restoring section 
1 and a server 2 by a fixed channel (PVC) , and connects the 
servers 2 by a fixed or semi-fixed channel (PVC) . The 
connectionless information cell generating/restoring section 
1 divides the connectionless information (message) as 
variable length LAN data into a plurality of fixed length 
cells, and adds a same message identifier MID to each cell. 
Also the connectionless information cell 
generating/restoring section 1 adds BOM (Beginning Of 
Message) to the first cell of the divided message as a 
segment type, and adds EOM (End Of Message) to the last cell, 
adds COM (Continuation Of Message) to all the cells in the 
middle, and adds SSM (Single Segment Message) when one 
message is converted into only one single cell. 
[0004] 

The transmission side server 2 retrieves the routing 
information in the ATM network using the destination address 
of the connectionless information included in the cell to 
which BOM or SSM is added, and transfers the connectionless 
information to the reception side server via the semi-fixed 
channel PVC indicated by this routing information. The 
transmission source side receiver 2 also stores the 
retrieved routing information in the storage section inside 
the transmission side server 2 corresponding to the message 
identifier MID of the cell to which BOM or SSM is added. 
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When a cell to which COM or EOM is added is input hereafter, 
the transmission side server 2 retrieves the routing 
information according to the MID of the cell from the 
storage section, and transfers the connectionless 
information to the reception side receiver via the path 
indicated by this routing information. And the transmission 
side server 2 transfers the last cell of the message, that 
is a cell to which EOM or SSM is added, to the reception 
side server via a predetermined path, then erases the 
correspondence between this MID and the routing information, 
and ends the communication of one connectionless information. 
[0005] 

Fig. 15 is a block diagram depicting a connectionless 
communication server, where the segment type separating 
section 2a separates the segment type from the 
connectionless cell to be input, and detects the content 
thereof. If the detected segment type is BOM or SSM, the 
routing information retrieving section 2b analyzes the 
destination address of the LAN data included in the cell, 
retrieves the routing information in the ATM network, and 
outputs the content thereof to the routing information 
adding section 2d via the OR circuit 2c. The routing 
information adding section 2d adds the routing information 
sent from the routing information retrieving section 2b to 
the cell to which BOM or SSM is added as the segment type, 
and outputs the cell. The routing information, retrieved 
for the cell to which BOM is SSM is added, is temporarily 
stored in the MID/routing information temporary storing 
section 2e corresponding to the message identifier MID 
attached to the cell. When the cell, to which the segment 
type is COM or EOM, is input, the routing information is 
retrieved based on the correspondence of the MID routing 



10 



information temporarily stored in the MID/routing 
information temporary storing section 2e, and the 
information is sent to the routing information adding 
section 2d via the OR circuit 2c, where the routing 
information is added to the cell. 
[0006] 

When a cell to which EOM or SSM is added as the segment 
type is input, the routing of the cell of the message is 
ended, so the MID erasing section 2f outputs an erase signal 
to the MID/routing information temporary storing section 2e, 
and erases the correspondence of the stored message 
identifier MID and the routing information. In this way, 
one message as connectionless information is divided into a 
plurality of cells, the routing information of the cell is 
retrieved using the destination address of the message 
included in the first cell, and the same routing information 
is retrieved for a cell in the middle or last cell by the 
message identifier MID, and routing is performed. 
[0007] 

Fig. 16 is a diagram depicting the format of the ATM 
cell used for the present invention. In Fig. 16, the ATM 
cell has a fixed length of 53 bytes, of this 5 bytes are 
used as the ATM header, and 48 bytes are used as the 
information field. The 48 byte information field is 
comprised of a 2 byte header used for routing the 
connectionless cell, 44 byte connectionless data, and a 2 
byte trailer where such data as the payload length and CRC 
are stored. In the ATM header, GFC is a 4 bit generic flow 
control used for flow control between links, VPI is an 8 bit 
virtual path identifier, VCI is a 16 bit virtual channel 
identifier, PT is a payload type indicating the type of cell, 
RA is a reserve bit, PR is a 1 bit cell priority used for 
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cell discarding control at contention, and HEC is an 8 bit 
header control for bit error correction and detection. 
[0008] 

ST is a segment type in the adaptation field, except 
for the 44 byte connectionless data of the information field. 
This segment type ST indicates the position of the cell when 
LAN data, such as the protocol data unit {L3-PDU) in layer 3, 
is divided into a plurality of ATM cells, where the above 
mentioned BOM, COM, EOM and SSM, which indicate the first 
cell, intermediate cell, last cell and single segment cell, 
are expressed by 2 bits respectively. SN, which is 
cyclically added to a cell in the layer 3 protocol data unit, 
is a 4 bit sequence number for detecting discarding in cell 
units, and MID is a 10 bit message identifier, and a same 
MID is added to each ATM cell obtained after one message is 
divided. PL is a payload length, and CRC is a CRC code. 
[0009] 

Fig. 17 is a diagram depicting the format of each layer, 
where a header and trailer are positioned before and after 
the variable length message of layer 3, and the header 
includes the destination address DA and the source address 
SA, which indicates the transmission source subscriber. In 
the adaptation layer in level 2, the variable length message 
is divided into 44 byte units, where a header and trailer 
are positioned before and after, and the header includes the 
segment type ST (BOM, COM, EOM, SSM) to be used in the 
present invention, and the message identifier MID, as 
mentioned above. The cell of the ATM layer in level 1 (ATM 
cell) is a cell in the adaptation layer where an ATM header 
is positioned at the beginning of the cell. 
[0010] 
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Fig, 18 is a diagram depicting an inter-server 
connection system using the above connectionless 
communication system, where the servers are grouped into a 
plurality of servers in each hierarchy, and within a group 
the servers are mesh-connected, and are connected to the 
server for relay in the higher hierarchy. In the server 
connection system with such a hierarchical structure, the 
office code is indicated by the first 6 digits, Xi, X2, Yi, 
Y2, Zi, Z2, of the 10 digit destination address (telephone 
number) Xi, X2, Yi, Y2, Zi, Z2, Ai, A2, A3, A4, for example. 
Each hierarchy is configured so as to correspond to a 2 
digit address respectively, and a server in each hierarchy 
analyzes the destination address of a message from the 
higher digit, and if the message is addressed to a group 
other than the local group, then the server routes the 
message to the server for relay in the higher hierarchy, and 
if the message is addressed to the local group, then this 
server analyzes the lower digits, and routes the message to 
the destination server. For example, if the subscriber 
connection server SVn in the first hierarchy receives a 
message including the destination telephone number 
(destination address) from the terminal TA, the server 
analyzes the destination address from the higher digit, and 
if the message is addressed to a subscriber TB connected to 
another server SV12 in the local group, the server SVn 
routes the message to the server SV12 via the semi-fixed 
channel PVC to the server SV12, and sends the message to the 
destination terminal TB via the server SV12 . If the message 
is addressed to a group other than the local group, then the 
server SVn routes the message via PVC to the server for 
relay SV21 in a higher level (second hierarchy), and the 
server for relay SV21 analyses the destination address from 
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the higher digit, and if the message is addressed to the 
subscriber TC connected to another server for relay SV22 of 
the local group, then the server SV21 routes the message via 
the PVC to the server for relay SV22/ and sends the message 
to the destination terminal TC via the subscriber server 
SV13 from the server for relay SV22 . If the message is 
addressed to a group other than the local group, then the 
server SV21 routes the message via the PVC to the server for 
relay SV31 in a higher level (third hierarchy) , and sends 
the message to the predetermined destination terminal in the 
same way. 
[0011] 

[Problems that the Invention is to Solve] 

In the case of an inter-LAN connection, the demand for 
simultaneously sending the same information to a plurality 
of LANs (subscribers) is high, as seen in communication 
among sales offices in a company. A conventional 
connectionless communication system, however, has no 
function to simultaneously send the same information to a 
plurality of LANs. With the foregoing in view, it is an 
object of the present invention to provide a connectionless 
communication system to simultaneously send the same 
information to a plurality of LANs. It is another object of 
the present invention to provide a connectionless 
communication system comprising a group address function for 
sending a connectionless message with a representative 
address of a group to the network, copying the message, and 
transferring the message to all the L/iNs (subscribers) 
belonging to the group. 
[0012] 

[Means of Solving the Problems] 
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Fig. 1 is a diagram depicting a principle of the 
present invention. 10a through lOd are subscribers 
connected to a LAN, 11a through lid are connectionless 
information cell generating/restoring sections (GW) for 
converting variable length connectionless information, 
including the destination address or group address, into 
fixed length connectionless cells, 12a through 12d are 
connectionless communication servers (server 1 through 
server 4) for determining the routing information of each 
connectionless cell by analyzing the destination address or 
group address, and controlling the routing, and 13a through 
13d are routing tables (RTBL) which indicate the 
correspondence between the group address GAi (i = 1, 2, 
3, . . . ) and a plurality of semi-fixed channels (PVC) . 
[0013] 
[Effect] 

All the servers 12a through 12d are connected by semi- 
fixed channels (PVC) , and each server is provided with a 
routing table 13a through 13d which indicates the 
correspondence between the group address GAi (i = 1, 2, 
3 . . . ) and a plurality of semi-fixed channels (.PVC) . 
When a server (e.g. server 12a) receives a connectionless 
cell along with a group address from a local subscriber 10a 
via the connectionless information cell generating/restoring 
section 11a, the server 12a determines a plurality of semi- 
fixed channels (PVC) corresponding to this group address 
referring to the routing table 13a, transfers the 
connectionless cell to the plurality of servers via the 
plurality of semi-fixed channels (PVC) , and each server 
which received the connectionless cell transfers the 
connectionless cell to the local subscriber. As a result, 
if a connectionless message with a representative address of 
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the group is attached is sent out to the network, the 
transmission side server can copy this message and can be 
simultaneously transfer it to all the LANs (subscribers) 
belong to the group. 
[0014] 

In the routing tables 13a through 13d, a group address 
corresponds to the semi-fixed channels (PVC) and to all the 
servers, and each server has a correspondence table between 
a group address and a destination address, and when the 
server receives a connectionless cell along with a group 
address from a local subscriber, the server transfers the 
connectionless cell to all the servers referring to the 
routing table, the server which received the connectionless 
cell refers to the correspondence table based on the group 
address included in the connectionless cell, judges whether 
the connectionless cell is addressed to a local subscriber, 
and if addressed to a local subscriber, the server fetches 
and transfers the connectionless cell to this subscriber, 
and if not addressed to a local subscriber, the server 
discards the connectionless cell. If a connectionless 
message with a representative address of a group is sent to 
the network in this way, the transmission server side can 
copy and transfer this message to all the servers, the 
reception server side can fetch a message addressed to a 
local subscriber and transfer the message to the subscribers, 
so a same message can be simultaneously transferred to all 
the LANs (subscribers) belonging to the group. 
[0015] 

Also servers having a same group address are connected 
in a loop by semi-fixed channels (PVC) , the correspondence 
between the group address and the semi- fixed channel (PVC) 
to the adjacent server is stored in the routing table of 
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each server, and when a server receives a connectionless 
cell along with a predetermined group address from a local 
subscriber, the server determines the semi-fixed channel 

(PVC) corresponding to the group address referring to the 
routing table, and transfers the connectionless cell to the 
adjacent server via the semi-fixed channel (PVC), and the 
adjacent server fetches the received connectionless cell, 
determines the semi- fixed channel (PVC) corresponding to the 
group address added to the connectionless cell referring to 
the routing table, and transfers the connectionless cell to 
the next adjacent server via the semi-fixed channel (PVC). 
Therefore if servers having the same group address are 
connected in a loop in this way, a same message can be 
simultaneously transferred to all the LANs (subscribers) 
belong to the group. In this case, if the source address 
added to the connectionless cell matches with a local 
subscriber, the server can discard the connectionless cell 
regarding the connectionless cell as having transferred 
around the loop, and ends connectionless communication. 

[0016] 

Also the routing table 13a through 13d of each server 
12a through 12d stores the correspondence between the group 
address and a specified virtual channel identifier (VCI), 
and the ATM network is provided with a routing table which 
indicates the correspondence between the specified VCI and a 
plurality of transfer destination servers, and when the 
server receives a connectionless cell along with the group 
address from a local subscriber, the server determines the 
specified VCI corresponding to the group address referring 
to the routing table, adds the specified VCI to the 
connectionless cell, and sends the connectionless cell to 
the ATM network, and the ATM network determines the 
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plurality of transfer destination servers corresponding to 
the specified VCI referring to the routing table, transfers 
the connectionless cell to the plurality of servers, and 
transfers the connectionless cell to the local subscribers 
via each server. Therefore if a connectionless message with 
a representative address of the group is sent to the network 
in this way, the ATM network can copy the message and 
simultaneously transfer the message to all the LANs 

(subscribers) belonging to the group. 

[0017] 

Also the correspondence between the group address and 
all the servers is stored in the routing table of the ATM 
network, and when the server receives a connectionless cell 
along with the group address from a local subscriber, the 
server sends the connectionless cell to the ATM network, the 
ATM network transfers the connectionless cell to all the 
servers referring to the routing table, each server judges 
whether the connectionless cell received from the ATM 
network is address to a local subscriber referring to the 
preset correspondence table of the group address and the 
destination address, and if the connectionless cell is 
addressed to a local subscriber, the server fetches and 
transfer it to the subscriber, and if the connectionless 
cell is not addressed to a local subscriber, the server 
discards the connectionless cell. Therefore if the 
connectionless message with a representative address of the 
group is sent to the network in this way, the ATM network 
can copy and transfer the message to all the servers, the 
reception server side can fetch the message addressed to a 
local subscriber, and transfer it to the subscriber,- so a 
same message can be simultaneously transferred to all the 
LANs (subscribers) belonging to the group. 
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[0018] 

[Embodiments] 

(a) General configuration of communication system 
Fig. 2 is a block diagram depicting a general 
configuration of a communication system to which the 
connectionless communication system of the present invention 
is applied. In Fig. 2, 10 is a LAN, 10a and 10b are 
subscriber terminals connected to each LAN, 11a and lib are 
connectionless cell information cell generating/restoring 
sections (GW: Gateway) which executes bi-directional 
conversion between LAN data as variable length 
connectionless information and a connectionless cell (ATM 
cell) as a fixed length cell to be handled in the ATM 
network, 12a and 12b are a plurality of servers which 
perform routing and screening of transmission/reception, and 
flow control, and 14 is an ATM network which transfers the 
fixed length cell in asynchronous transfer mode, comprised 
of many ATM switches 15a through 15c, The ATM network 14 
connects between the connectionless information cell 
generating/restoring sections 11a and lib and the servers 
12a and 12b by fixed paths, and inter-connects the servers 
12a and 12b by semi-fixed channels (PVC) . 

[0019] 

When variable length LAN data, that is a message, is 
sent from the transmission source terminal TA out of the 
transmission side LAN terminal 10a, the connectionless 
information cell generating/restoring section 11a at the 
transmission side divides this message into fixed length 
cells that can be handled in an ATM network, adds a same 
message identifier MID to each cell, adds BOM to the first 
cell of the divided message as a segment, EOM to the last 
cell, COM to all the cells in between, and adds SSM when one 
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message is converted into a single cell. The destination 
address (DA) of the message or group address (GA) and the 
source address SA are included only in a cell to which BOM 
or SSM is added {called a BOM cell or SSM cell), and the 
destination address, group address and source address are 
not included in a cell to which COM or EOM is added (called 
a COM cell or EOM cell) . 
[0020] 

To each one of the divided cells, an ATM header, 
required for exchange in ATM network 14, is added, but the 
connectionless information cell generating/restoring section 
11a at the transmission side does not analyze the 
destination of the message, and adds only a virtual 
identifier for identifying the fixed path to the 
transmission side server 12a to the ATM header. By this, 
the connectionless cells, obtained after dividing the 
message (LAN data) which was input, reaches the transmission 
side server 12. When the destination information is not a 
group address GA but is a normal destination address, the 
transmission side server 12a retrieves the routing 
information in the ATM network from this destination address, 
just as is performed conventionally, and transfers the 
connectionless information to the reception side server 12b 
via the semi-fixed channel PVC indicated by this routing 
information, and the reception side connectionless 
information cell generating/restoring section lib converts 
the fixed length ATM cell into the variable length LAN data 
again via the fixed path, which is transferred to a 
predetermined reception side terminal TB out of the 
reception side terminals 10b. In this case, the 
transmission side server 12a stores the retrieved routing 
information in the internal storage section corresponding to 
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the message identifier MID of a BOM cell or SSM cell. 
Hereafter when a COM cell or EOM cell is input, the 
transmission side server 12a retrieves the routing 
information corresponding to the MID of these cells from the 
storage section, and transfers the connectionless 
information to the reception side server 12b via the semi- 
fixed channel PVC indicated by this routing information. 
And after transferring the last cell of the message, that is 
an EOM cell or SSM cell, to the reception side server via a 
predetermined path, the transmission side server 12a erases 
the correspondence of this MID and routing information from 
the storage section, and ends communication of one 
connectionless information. 
[0021] 

When the destination information is a group address GA, 
on the other hand, the transmission side server 12a 
determines a plurality of semi-fixed channels (PVC) 
corresponding to this group address referring to the routing 
table, and transfers the connectionless cell to the 
plurality of servers via these plurality of semi-fixed 
channels (PVC) . Each server which received the 
connectionless cell transfers this connectionless cell to 
the local subscribers. Because of this, if a connectionless 
message with a representative address of the group is sent 
to the network, the transmission side server can copy this 
message, and simultaneously transfer it to all the LANs 
(subscribers) belonging to the group. Hereafter the case 
when the destination information is a group address will be 
described, and the case when the destination information is 
a destination address will not be described. 
[0022] 

(b) First embodiment of the present invention 
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General Configuration 

Fig. 3 is a block diagram depicting a first embodiment 
of the present invention, wherein 10 is a LAN, 10a through 
lOd are subscribers connected to each LAN, 11a through lid 
are connectionless information cell generating/restoring 
sections (GW) for converting variable length connectionless 
information including the destination address or group 
address into fixed length connectionless cells, 12a through 
12d are connectionless communication servers (server 1 
through server 4), 13a through 13d are routing tables (RTBL) 
which indicate the correspondence between the group address 
GAi (i = 1, 2, 3, . . . ) and a plurality of semi-fixed 
channels (PVC) . All the servers 12a through 12d are inter- 
connected by semi-fixed channels (PVC) PVCn through PVC43. 
Each server has a later mentioned routing controlling 
section and cell fetching controlling section, which are not 
indicated in Fig. 3. The routing controlling section (Fig. 
5) determines the routing information of each cell by 
analyzing the destination address and group address included 
in the connectionless cell, and controls routing, and the 
cell fetching controlling section (Fig. 6) analyzes the 
destination address and group address included in the 
connectionless cell which was input from the server, and 
transfers the cell to predetermined subscribers. In Fig. 3, 
only one connectionless information cell 

generating/restoring section is connected to each server, 
but actually a plurality of connectionless information cell 
generating/restoring sections are connected. 
[0023] 

Routing table (Fig. 4) 

If a connectionless message along with the group 
address GAI through GA3 is transferred to subscribers via 
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the servers indicated in the correspondence table in Fig. 4 
(a) , the routing tables of each server, server 1 and server 
2 for example, become as shown in Fig. 4 (b) and (c) . In 
other words, in the case of routing table 13a of server 1, 
[1] the semi-fixed channels PVCn, PVC12 and PVC13 correspond 
to the group address GAl, [2] the semi-fixed channels PVC12 
and PVC14 correspond to the group address GA2, and [3] the 
semi-fixed channels PVCn, PVC13 and PVCu correspond to the 
group address GA3, as shown in Fig. 4 (b) . In the case of 
routing table 13b of server 2, [1] the semi-fixed channels 
PVC21/ PVC22 and PVC23 correspond to the group address GAl, 
[2] the semi-fixed channels PVC22 and PVC24 correspond to the 
group address GA2, and [3] the semi- fixed channels PVC21, 
PVC23 and PVC24 correspond to the group address GA3, as shown 
in Fig. 4 (c) , and in the same way, routing tables 13c and 
13d of server 3 and server 4 are created. 
[0024] 

Block diagram of routing controlling section 

Fig. 5 is a block diagram of the routing controlling 
section. The routing controlling section determines the 
routing information of each connectionless cell by analyzing 
the group address, and controls routing. In other words, 
the segment type separating section 12i separates the 
segment type from the connectionless cell to be input, and 
identifies the content thereof. If the segment type is BOM 
or SSM, the routing information retrieving section 122 
refers to the routing table RTBL based on the group address 
GAi (i = 1 , 2 , 3, . . , ) included in the cell, determines 
the number of connectionless cell transfer destination 
servers (number of copies) and routing information (PVC) to 
each server, inputs the number of copies to the cell copying 
section I23, and inputs the routing information (semi-fixed 
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channel PVC) to each server to the OR circuit 12^ and 
MID/routing information . temporary storing section I25. The 
buffer BUF of the cell copying section I23 buffers the 
connectionless cell which was input, and reads the 
connectionless cells for the number of copies, which were 
input from the routing information retrieving section 122, 
from the buffer, and outputs the connectionless cells to the 
routing information updating section 126. The OR circuit 

124 inputs the routing information (semi-fixed channel PVC) 
to be input from the routing information retrieving section 
122 to the routing information updating section 126 
synchronizing with reading cells from the cell copying 
section I23, and the routing information updating section 

125 updates the routing information of the cell, which is 
input from the cell copying section I23, with the PVC to the 
cell transfer destination server which is input from the OR 
circuit, and outputs the updated information. 

[0025] 

The MID/routing information temporary storing section 
125 temporarily stores the routing information (semi-fixed 
channel PVC to each server) retrieved for the BOM cell or 
SSM cell corresponding to the message identifier MID added 
to the cell. If a cell for which the segment type is COM or 
EOM is input, the cell copying section I23 sequentially 
outputs the cells for the number of copies to the routing 
information updating section 126, as mentioned above. If a 
COM cell or EOM cell is input, the MID/routing information 
temporary storing section I25 retrieves the routing 
information (semi-fixed channel PVC to each server) based on 
the temporarily stored correspondence of the MID and routing 
information, and inputs the information to the routing 
information updating section 126 via the OR circuit I24. 
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The routing information updating section updates the routing 
information of a cell to be input from the cell copying 
section 123, with the semi-fixed channel PVC which is input 
from the OR circuit, and outputs the updated routing 
information. If an EOM cell or SSM cell is input, the 
routing of the cell of the message ends, so the MID erasing 
section 12j outputs an erase signal to the MID/routing 
information temporary storing section 125/ and erases the 
stored correspondence of the message identifier MID and 
routing information. 
[0026] 

Block diagram of cell fetching controlling section 

Fig. 6 is a block diagram of the cell fetching 
controlling section. The cell fetching controlling section 
determines the destination address corresponding to the 
group address GAi (i=l, 2, 3, . . . ) included in the 
connectionless cell which was input from the server, 
referring to the preset correspondence table 12i2 of the 
group address and destination address, and transfers the 
connectionless information to the destination subscribers 
based on the destination address. In other words, when a 
connectionless cell is input from the previous server, the 
segment type separating section 12io separates the segment 
type from the cell, and identifies the content thereof. If 
the segment type is BOM or SSM, the destination address 
retrieving section 12ii determines the destination address 
corresponding to the group address, referring to the 
correspondence table 12i2 based on the group address GAi (i 
= 1, 2, 3, . . . ) included in the cell, and outputs the 
number of destinations (number of copies) and each 
destination address. The cell copying section 12i3 
sequentially generates the cell which was input for the 
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nimiber of destinations. The MID/destination address adding 
section 12i4 replaces the MID of the cell with a 
predetermined MID, adds the destination address to the cell, 
and inputs the cell to the cell transmitting section 12i5. 
The MID/destination address adding section 12i4 stores the 
correspondence between the old MID and the new MID which was 
newly added for each destination. 
[0027] 

The cell transmitting section 12i5 determines the PVC 
(the fixed path) to the destination subscribers by the 
destination/PVC table 12i6, and transfers the cell to the 
connectionless information cell generating/restoring section 
to which the destination subscriber is connected via the PVC. 
The cell transmitting section 12i5 stores the determined PVC 
to the MID/PVC table 12i7 corresponding to the MID of the 
cell (MID for each destination) . If a cell for which the 
segment type is COM or EOM is input after this, the cell 
copying section 12i3 sequentially generates the cells for 
the number of destinations in the same way, and the MID and 
destination address adding section 12i4 replaces the MID of 
the cell with a predetermined MID for each destination, and 
inputs the cell to the cell transmitting section 12i5. When 
the cell is input, the cell transmitting section 12i5 
determines the PVC (fixed path) to the destination 
subscriber referring to the MID/PVC table 12i7 based on the 
MID of the cell, and transfers the cell to the 
connectionless information cell generating/restoring section 
to which the destination subscriber is connected via the PVC. 
If a cell to which EOM or SSM is added as a segment type is 
input, the transfer of all the cells of the message ends, so 
the correspondence between the old MID and the new MID 
stored in the MID/destination address adding section 12]_4 
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and the predetermined correspondence stored in the MID/PVC 

table are erased. 

[0028] 

General operation 

All the servers 12a through 12d (Fig. 3) are inter- 
connected by the semi-fixed channels (PVCn through PVC43) , 
and each server is provided with a routing table 13a through 
13d which indicates the correspondence between the group 
address GAi (i = 1, 2, 3, , . . ) and a plurality of semi- 
fixed channels (PVC) (see Fig, 4) . In this situation, if 
the server (e.g. server 12a) receives the connectionless 
cell along with the group address GA2 from a local 
subscriber (TA) 10a via the connection information cell 
generating/restoring section 11a, the server 12a determines 
the semi- fixed channels (PVC12, PVC14) corresponding to this 
group address GA2 referring to the routing table 13a (Fig. 4 

(b) ) . Then the server 12a transfers the connectionless cell 
to the server 2 and server 4 via the plurality of semi-fixed 
channels PVC12 and PVC14. The server 2 and server 4 which 
received the connectionless cell determines the destination 
address based on the group address added to the first cell 
respectively, transfers the cell to a predetermined 
connectionless information cell generating/restoring section 
according to this destination address, restores the cell to 
the connectionless message, and transfers the connectionless 
message to the subscribers. Therefore if a subscriber sends 
a connectionless message with a representative address of 
the group, the transmission server side can copy the message, 
and transfer it to all the LANs (subscribers) belong to the 
group. 

[0029] 

(c) Second embodiment of the present invention 
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In the first embodiment, the transmission side server 
decides the message transfer destinations, but in the second 
embodiment, the message is transferred from the transmission 
side server to all the servers, and the reception side 
server fetches the message addressed to the local 
subscribers, transfers the message to those subscribers, and 
discards the message not addressed to the local subscribers. 
The general configuration of the second embodiment is the 
same as in Fig. 3, but the routing table and the 
configuration of the cell fetching controlling section are 
different . 
[0030] 

Routing table (Fig. 7) 

In the second embodiment, a connectionless message, 
along with the group addresses GAl through GA3, is 
transferred to all the servers, as the correspondence table 
in Fig. 7 (a) shows. Therefore the routing tables 13a 
through 13d of the servers 12a through 12d are as shown in 
Fig. 7 (b) through (e). In other words, [1] in the routing 
table 13a of server 1, the semi-fixed channels PVCn, PVC12, 
PVC13 and PVC14 correspond to the group addresses GAl through 
GA3, as shown in Fig. 7 (b) , [2] in the routing table 13b of 
server 2, the semi- fixed channels PVC21, PVC22, PVC23 and 
PVC24 correspond to the group addresses GAl through GA3, as 
shown in Fig. 7 (c) , [3] in the routing table 13c of the 
server 3, the semi-fixed channels PVC31, PVC32, PVC33 and 
PVC34 correspond to the group addresses GAl through GA3, as 
shown in Fig. 7 (d) , and [4] in the routing table 13d of 
server 4, the semi- fixed channels PVC41, PVC42, PVC43 and 
PVC44 correspond to the group addresses GAl through GA3, as 
shown in Fig. 7 (e) . 
[0031] 



28 



Block diagram of cell fetching controlling section 

Fig. 8 is a block diagram of the cell fetching 
controlling section, where the difference from the cell 
fetching controlling section of the first embodiment is that 
the cell discarding section 122o is included. When a 
connectionless cell is input from the previous server, the 
segment type separating section 12io separates the segment 
type from this cell, and identifies the content thereof. If 
the segment type is BOM or SSM, the destination address 
retrieving section 12ii refers to the correspondence table 
12i2 based on the group address GAi (i=l, 2, 3 . . . ) 
included in this cell, and if a destination address 
corresponding to the group address exists, the destination 
address retrieving section 12ii outputs the number of 
destinations (number of copies) and each destination address. 
The rest of the operation is the same as the first 
embodiment. However, if a destination address corresponding 
to the group address does not exist, the destination address 
retrieving section 12ii inputs a discard instruction to the 
cell discarding section 122o. By this, the cell discarding 
section 122o stores the MID of the input cell and discards 
this cell, and if a cell having the same MID as the stored 
MID is input thereafter, the cell discarding section 122o 
discards this cell. If the cell, to which the segment type 
is EOM or SSM, is input, the destination address retrieving 
section 12ii inputs a MID erase signal to the cell 
discarding section 122o, and erases the MID being held. 
[0032] 

General operation 

If the server (e.g. server 12a (Fig. 3)) receives a 
connectionless cell along with a group address (e.g. GA2) 
from the local subscriber 10a via the connectionless 
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information cell generating/restoring section 11a, the 
server 12a determines the semi-fixed channels PVCn, PVC12, 
PVC13 and PVC14 corresponding to this group address GA2 , 
referring to the routing table 13a (Fig. 7 (b) ) . Then the 
server 12a transfers the connectionless cell to all the 
servers 1 through 4 via the semi-fixed channels PVCn, PVC12, 
PVC13 and PVC14 . 
[0033] 

Each server 12a through 12d which received the 
connectionless cell judges whether the connectionless cell 
is addressed to a local subscriber, referring to the group 
address/destination address correspondence table 12i2 (Fig. 
8) based on the group address GA added to the first cell 
respectively, and if the connectionless cell is addressed to 
a local subscriber, the server fetches and transfers it to 
the subscriber, and if the connectionless cell is not 
addressed to a local subscriber, the server discards the 
connectionless cell. In other words, if a destination 
address corresponding to the group address exists referring 
to the correspondence table 12i2, the server determines the 
destination address, transfers the cell to a predetermined 
connectionless information cell generation/restoring section 
according to this destination address, just like the first 
embodiment, restores the cell to the connectionless message, 
and transfers the connectionless message to the subscriber. 
If a destination address corresponding to the group address 
does not exist, the server discards the cell. Therefore if 
a subscriber sends a connectionless message with a 
representative address of the group, the transmission side 
server can copy and transfer the message to all the servers, 
the reception server side can fetch the message addressed to 
a local subscriber and transfer the message to the 
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subscriber, and as a consequence, the same message can be 
simultaneously transferred to all the LANs (subscribers) 
belonging to the group. 
[0034] 

(d) Third example of present invention 

Fig. 9 is a block diagram of the third embodiment of 
the present invention. 12a through 12d are connectionless 
communication servers (server 1 through server 4), 13a 
through 13d are routing tables (RTBL) which indicate the 
correspondence between the group address GAi (i = 1, 2, 
3, . . . ) and semi-fixed channels (PVC) . A plurality of 
connectionless information cell generating/restoring 
sections, which are not indicated in Fig. 9, are connected 
to each server 12a through 12d by fixed paths, a plurality 
of LANs are connected to each connection information cell 
generating/restoring section, and many subscribers are 
connected to each LAN. 
[0035] 

Servers having a same group address are connected in a 
loop by semi-fixed channels (PVC), and in the routing table 
RTBL, the semi- fixed channel PVC to the adjacent server, 
which is linked to be a loop, corresponds to the group 
address. In other words, [1] if the servers belonging to 
the group address GAI are server 1, server 2 and server 3, 
then these servers are linked in a loop by the semi-fixed 
channels PVC12 PVC23 PBC31, [2] if the servers belonging 
to the group address GA2 are server 1, server 2 and server 4, 
then these servers are linked in a loop by the semi-fixed 
channels PVC12 PVC24 ^ PVC41, [3] if the servers belonging 
to the group address GA3 are server 1, server 3 and server 4, 
then these servers are linked in a loop by the semi-fixed 
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channels PVC13 -> PVC34 "> PVC41, and [4] if the servers 
belonging to the group address GA4 are server 1, server 2, 
server 3 and server 4, then these servers are linked in a 
loop by the seitii-fixed channels PVC12 -> PVC23 -> PVC34 -> 
PVC41, And in the routing tables 13a through 13d of each 
server 12a through 12d, the semi-fixed channel PVC to the 
adjacent server is stored for each group address, as. shown 
in Fig. 9. 
[0036] 

Block diagram of routing controlling section 

The routing controlling section of each server 12a 
through 12d determines the routing information of each 
connectionless cell by analyzing the group address, and 
controls routing. Fig. 10 is a block diagram of the routing 
controlling section, where the same elements as Fig. 5 are 
denoted with the same symbols. The difference from Fig. 5 
is that the cell copying section I23 is not included. The 
segment type separating section 12i separates the segment 
type from the connectionless cell which is input, and 
identifies the content thereof. If the segment type is BOM 
or SSM, the routing information retrieving section 122 
determines the routing information (PVC) to the adjacent 
server referring to the routing table RTBL based on the 
group address GAi ( i = 1 , 2 , 3 , . . . ) included in the cell, 
and inputs [the routing information] to the OR circuit 124 
and the MID/routing information temporary storing section 
125. The OR circuit 12^ inputs the routing information 
(semi-fixed channel PVC) to the adjacent server which is 
input from the routing information retrieving section 122 to 
the routing information updating section 126, and the 
routing information updating section 126 updates the routing 
information of the cell with the PVC to the adjacent server 
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which is input from the OR circuit. The MID/routing 
information temporary storing section I25 temporarily stores 
the routing information (semi- fixed channel PVC to each 
server) retrieved for the BOM cell or SSM cell corresponding 
to the message identifier MID added to the cell. 
[0037] 

If a cell, to which the segment type is COM or EOM, is 
input, the MID/routing information temporary storing section 
12s retrieves the routing information (semi-fixed channel 
PVC to the adjacent server) based on the temporarily stored 
correspondence of the MID and routing information, and 
inputs this information to the routing information updating 
section 126 via the OR circuit I24 . The routing information 
updating section 126 updates the routing information of the 
cell with PVC to the cell transfer destination server which 
is input from the OR circuit. If an EOM cell or SSM cell is 
input, the routing of the cell having the message ends, so 
the MID erasing section I27 erases the MID/routing 
information from the MID/routing information temporary 
storing section. 
[0038] 

Block diagram of cell fetching controlling section 

Fig. 11 is a block diagram of the cell fetching 
controlling section, where the routing controlling section 
1230 has the configuration shown in Fig. 10. The cell 
fetching controlling section fetches the connectionless cell 
received from the previous server, and if the source address 
SA added to the connectionless cell matches the local 
subscriber address, the cell fetching controlling section 
discards the connectionless cell regarding that the 
connectionless cell as having transferred around the looped 
link and was fetched by all the servers of the group. In 
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other words, the cell which is input from the subscriber is 
multiplexed with the cell from the previous server by the 
cell multiplexing section I231, is input to the routing 
controlling section I230, and is transferred to the next 
adjacent server, as described in Fig. 10. 
[0039] 

The cell from the previous server, on the other hand, 
is input to the source address inspecting section I232. If 
the segment type of the input cell is BOM or SSM, the source 
address inspecting section 1232 checks whether the source 
address SA matches the local subscriber address. In other 
words, local subscriber addresses have been stored in the 
subscriber address table I233 in advance, so the source 
address inspecting section I232 checks whether the source 
address SA matches the local subscriber address, referring 
to this subscriber address table I233. If there is no match, 
the cell copying section I234 copies (fetches) one input 
cell, and transfers it to the destination subscriber via the 
cell transmission section I235, and also inputs the input 
cell to the cell multiplexing section I231,' and transfers 
[the cell] to the next adjacent server via the routing 
controlling section I230. The source address inspecting 
section I232 stores the match/mismatch correspondence of the 
MID added to the BOM cell or SSM cell and source address, 
and judges the match/mismatch of the source address based on 
this correspondence when a COM cell or EOM cell arrives. If 
the source address SA of a cell from the previous server 
matches the local subscriber address, the destination 
address retrieving section I236 determines the destination 
address corresponding to the group address added to the cell, 
referring to the preset correspondence table I237 between 
the group address and destination address, and if the 
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destination address is obtained, the destination address 
retrieving section 1236 transfers the cell to the 
destination subscriber via the cell transmitting section 
1235, and if the destination address cannot be obtained, the 
cell is discarded. The cell transmitting section 1235 
operates the same way as the cell transmitting section 12i5 
in Fig. 6. 
[0040] 

General operation 

If the server (e.g. server 12a) receives a 
connectionless cell along with a predetermined group address 
(e.g. GAl) via the connectionless information cell 
generating/restoring section from the local subscriber, the 
server 12a determines the semi-fixed channel PVC12 
corresponding to this group address GAl referring to the 
routing table 13a, and transfers the connectionless cell to 
the adjacent server 12b via this semi-fixed channel PVC12. 
The adjacent server 12b judges whether the source address SA 
included in the received connectionless cell matches the 
local subscriber address, and if there is no match, the 
adjacent server 12b fetches and transfers the cell to the 
local subscriber. The adjacent server 12b also determines 
the semi-fixed channel PVC23 corresponding to the group 
address GAl referring to the routing table 13b, and 
transfers the connectionless cell to the adjacent server 12c 
via this semi-fixed channel PVC23. The adjacent server 12c 
judges whether the source address SA included in the 
received connectionless cell matches the local subscriber 
address, and if there is no match, the adjacent server 12c 
fetches and transfers the cell to the local subscriber. The 
adjacent server 12c determines the semi- fixed channel PVC31 
corresponding to the group address GAl added to the 
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connectionless cell referring to the routing table 13c, and 
transfers the connectionless cell to the adjacent server 12a 
via this semi-fixed channel PVC31 . The server 12a judges 
whether the source address SA included in the received 
connectionless cell matches with the local subscriber 
address, and if there is a match (they match in this case) , 
the server 12a does not transfer the cell to the adjacent 
server, but checks whether the destination address 
corresponding to the group address GAl exists. If the 
destination address is obtained, the server 12a transfers 
the cell to the destination subscriber, but if the 
destination address cannot be obtained, the cell is 
discarded . 
[0041] 

(e) Fourth embodiment of present invention 
General configuration 

Fig. 12 is a block diagram of the fourth embodiment of 
the present invention, where 12a through 12d are 
connectionless communication servers (server 1 through 
server 4), 13a through 13d are routing tables (RTBL) which 
indicate the correspondence between the group address GAi (i 
= 1, 2, 3, . . . ) and a specified virtual channel 
identifier VCI, 14 is an ATM network, and 14a is a routing 
table which stores the correspondence between the specified 
VCI installed in the ATM network and the servers. In the 
first embodiment, the transmission side server decides the 
message transfer destination, but in the fourth embodiment, 
the ATM network 14 decides the message transfer destination. 
The content of the routing tables 13a through 13d of each 
server 12a through 12d is the same, where the correspondence 
between the group addresses GAl through GA3 and the 
specified virtual channel identifiers (VCI) is stored. For 
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example, VCIl is stored corresponding to the group address 
GAl, VCI2 is stored corresponding to the group address GA2, 
and VCI3 is stored corresponding to the group address GAS. 
The semi-fixed channel PVCs to the cell transfer destination 
server having a specified VCI are stored in the routing 
table 14a in the ATM network. For example, [1] if the cell 
having VCIl is transferred to the server 1, server 2 and 
server 3, then the semi-fixed channels PVC51/ PVC52 and PVC53 
to each server correspond to VCIl, [2] if the cell having 
VCI2 is transferred to server 2 and server 4, then the semi- 
fixed channels PVC52 and PVC54 correspond to VCI2, and [3] if 
the cell having VCI3 is transferred to server 1, server 3 
and server 4, then the semi-fixed channels PVC51, PVC53 and 
PVC54 correspond to VCI3. 
[0042] 

General operation 

If the server (e.g. server 12a) receives a 
connectionless cell along with a group address (e.g. GA2) 
via the connectionless cell information generating/restoring 
section from the local subscriber, the server 12a determines 
the specified VCI (VCI2) corresponding to the group address 
GA2 referring to the routing table 13a, and updates the VCI 
included in the cell with this specified VCI, and sends the 
cell to the ATM network 14. When the cell is sent from the 
server 12a, the ATM network 14 determines a plurality of 
semi- fixed channels PVC52 and PVC54 corresponding to the 
specified VCI included in this cell referring to the routing 
table 14a, and transfers the connectionless cell to the 
plurality of servers 2 and 4 via the semi-fixed channel. 
The servers 2 and 4 which received the connectionless cell 
have a cell fetching controlling section shown in Fig. 6, so 
the servers 2 and 4 determine the destination addresses 
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corresponding to the group address, and transfer the cell to 
the destination subscribers. Therefore, if a subscriber 
sends a connectionless message with a representative address 
of the group to the network, the ATM network can copy this 
message, and simultaneously transfer this message to all the 
LANs (subscribers) belonging to the group. 
[0043] 

(f) Fifth embodiment of present invention 
General configuration 

In the fourth embodiment, the routing table is created 
such that the ATM network decides the message transfer 
destination, but in the fifth embodiment, the ATM network 
transfers the message to all the servers and the reception 
side server fetches the message addressed to a local 
subscriber, transfers the message to this subscriber, and 
discards the message if the message is not addressed to a 
local subscriber. Fig. 13 is a block diagram of the fifth 
embodiment of the present invention, where 12a through 12d 
are connectionless communication servers (server 1 through 
server 4), 13a through 13d are routing tables (RTBL) , 14 is 
an ATM network, and 14a is a routing table which is 
installed in the ATM network and stores the correspondence 
between the group address GAi (i=l, 2, 3, . . . ) and the 
servers. The content of the routing table 13a through 13d 
of each server 12a through 12d is the same, and the routing 
information to the ATM network is stored corresponding to 
the group addresses GAI through GA3 . In the routing table 
14a in the ATM network, the semi-fixed channels PVC51, PVC52, 
PVC53 and PVC54 to all the servers are stored corresponding 
with the group addresses GAI through GA3 . 

[0044] 
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General operation 

When a server (e.g. server 12a) receives a 
connectionless cell along with a group address (e.g. GAl) 
from a local subscriber, the server 12a sends the 
connectionless cell to the ATM network 14. When the cell is 
sent from the server 12a, the ATM network 14 determines the 
semi-fixed channels PVC51, PVC52, PVC53 and PVC54 
corresponding to the group address GAl included in this cell 
referring to the routing table 14a, and transfers the cell 
to all the servers via each semi-fixed channel. Since all 
the servers 12a through 12d have the cell fetching 
controlling section shown in Fig. 8, each server 12a through 
12d judges whether the connectionless cell received from the 
ATM network is addressed to a local subscriber referring to 
the preset correspondence table 12i2 of the group address 
and destination address, and if the cell is addressed to a 
local subscriber, each server fetches and transfers the cell 
to this subscriber, and if the cell is not addressed to a 
local subscriber, the cell is discarded. 
[0045] 

Therefore if the subscriber sends the connectionless 
message with a representative address of the group to the 
network, the ATM network can copy this message and transfer 
it to all the servers, and the reception server side can 
fetch the message addressed to a local subscriber, and 
transfer the message to the subscriber, and as a consequence, 
a same message can be simultaneously transferred to all the 
LANs (subscribers) belonging to the group. The present 
invention was described above using embodiments, but the 
present invention can be modified in various ways according 
to the essential character of the present invention stated 
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in the Claims, and these modifications shall not be excluded 
from the scope of the present invention. 

[0046] 

[Effects of the Invention] 

According to the present invention, if a connectionless 
message with a representative address of the group is sent 
to the network, the transmission server side can copy this 
message and can simultaneously transfer the message to all 
the LANs (subscribers) belonging to the group. Also 
according to the present invention, if a connectionless 
message with a representative address of the group is sent 
to the network, the transmission side server can copy this 
message and transfer the message to all the servers, and the 
reception server side can fetch the message addressed to a 
local subscriber, and transfer the message to the subscriber, 
so a same message can be simultaneously transferred to all 
the LANs (subscribers) belonging to the group. Also 
according to the present invention, servers having a same 
group address are connected in a loop, so a same message can 
be simultaneously transferred to all the LANs (subscribers) 
belonging to the group. In this case, if the source address 
added to the connectionless cell matches a local subscriber 
address, the server can discard the connectionless cell and 
end the connectionless communication, regarding the 
connectionless cell as having transferred around the loop. 

[0047] 

Also according to the present invention, if a 
connectionless message with a representative address of the 
group is sent to the network, the ATM network can copy and 
simultaneously transfer the message to all the LANs 
(subscribers) belonging to the group via a predetermined 
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server. Also according to the present invention, if a 
connectionless message with a representative address of the 
group is sent to the network, the ATM network can copy and 
transfer the message to all the servers, and the reception 
server side can fetch the message addressed to a local 
subscriber and transfer the message to the subscriber, so a 
same message can be simultaneously transferred to all the 
LANs (subscribers) belonging to the group. 

[Brief Description of the Drawings] 

Fig. 1 is a diagram depicting the principle of the 
present invention; 

Fig. 2 is a block diagram depicting a general 
configuration of the communication system to which the 
connectionless communication system of the present invention 
is applied to; 

Fig. 3 is a block diagram depicting the first 
embodiment of the present invention; 

Fig. 4 is a diagram depicting the routing table of the 
first embodiment; 

Fig. 5 is a block diagram depicting the routing 
controlling section of the first embodiment; 

Fig. 6 is a block diagram depicting the cell fetching 
controlling section of the first embodiment; 

Fig. 7 is a diagram depicting the routing table of the 
second embodiment; 

Fig. 8 is a block diagram depicting the cell fetching 
controlling section of the second embodiment; 

Fig. 9 is a block diagram depicting the third 
embodiment of the present invention; 

Fig. 10 is a block diagram depicting the routing 
controlling section of the third embodiment; 
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Fig. 11 is a block diagram depicting the cell fetchi 
controlling section of the third embodiment; 

Fig. 12 is a block diagram depicting the fourth 
embodiment of the present invention; 

Fig. 13 is a block diagram depicting the fifth 
embodiment of the present invention; 

Fig. 14 is a diagram depicting the connectionless 
communication system; 

Fig. 15 is a block diagram depicting a server; 

Fig. 16 is a diagram depicting the ATM cell format; 

Fig. 17 is a diagram depicting the format of each 
layer; and 

Fig. 18 is a diagram depicting an inter-server 
connection system. 

[Explanation of Reference Numerals and Signs] 
10a through lOd - - - subscriber 

11a through lid - - - connectionless information cell 

generating/restoring section 

12a through 12d - - - server 

13a through 13d - - - routing table 

PVC12 through PVC43 - - - semi- fixed channel (PVC) 
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FIG. 1 PRINCIPLE OF THE PRESENT INVENTION 

10a through lOd SUBSCRIBER 

11a through lid CONNECTIONLESS INFORMATION CELL 

GENERATING/RESTORING SECTION 

12a SERVER 1 

12b SERVER 2 

12c SERVER 3 

12d SERVER 4 

13a through 13d ROUTING TABLE 

FIG. 2 GENERAL CONFIGURATION OF COMMUNICATION SYSTEM TO 

WHICH CONNECTIONLESS COMMUNICATION SYSTEM OF PRESENT 

INVENTION IS APPLIED 

10 TRANSMISSION SIDE LAN 

10a TERMINAL 

10a TRANSMISSION TERMINAL TA 
[ABOVE 10a] LAN DATA 

11a CONNECTIONLESS INFORMATION CELL GENERATING/RESTORING 
SECTION GW 

[above 11a] CONNECTIONLESS CELL 

10 RECEPTION SIDE LAN 
10b TERMINAL 

10b RECEPTION TERMINAL TB 
[ABOVE 10b] LAN DATA 

lib CONNECTIONLESS INFORMATION CELL GENERATING/RESTORING 
SECTION GW 

[ABOVE lib] CONNECTIONLESS CELL 

14 ATM NETWORK 
15a ATM SWITCH 
12a SERVER 

[ABOVE 12a] TO ANOTHER PATH 
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15c ATM SWITCH 
15b ATM SWITCH 

[ABOVE 15b] FROM ANOTHER PATH 

12b SERVER 

[LOWER LEFT CORNER, ARROWS] 
FIXED PATH 
SEMI-FIXED PATH 

FIG. 3 BLOCK DIAGRAM OF FIRST EMBODIMENT OF PRESENT 

INVENTION 

10a through lOd SUBSCRIBER 

11a through lid CONNECTIONLESS INFORMATION CELL 

GENERATING/RESTORING SECTION 

12a SERVER 1 

12b SERVER 2 

12c SERVER 3 

12d SERVER 4 

13a through 13d ROUTING TABLE 

FIG. 4 ROUTING TABLE OF FIRST EMBODIMENT 

(a) RELATIONSHIP OF GROUP ADDRESS AND DESTINATION SERVER 
SERVERS 1 through 4 

(b) ROUTING TABLE OF SERVER 1 

(c) ROUTING TABLE OF SERA^R 2 

FIG. 5 BLOCK DIAGRAM OF ROUTING CONTROLLING SECTION OF 

FIRST EMBODIMENT 

[LEFT OF 12i] CONNECTIONLESS CELL 

12i SEGMENT TYPE SEPARATION 

123 CELL COPYING SECTION 

BUF BUFFER 

SRD READING SECTION 
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126 ROUTING INFORMATION UPDATING SECTION 

RTBL ROUTING TABLE (CORRESPONDENCE OF GA AND PVC) 

[RIGHT OF RTBL] NUMBER OF COPIES 

122 ROUTING INFORMATION RETRIEVING SECTION 
[RIGHT OF 122] ROUTING INFORMATION 

124 OR CIRCUIT 

[RIGHT OF 124] NEW ROUTING INFORMATION 

125 MID/ROUTING INFORMATION TEMPORARY STORING SECTION 
[RIGHT OF 125] ROUTING INFORMATION 

[BELOW 125] ERASE SIGNAL 

127 MID ERASING SECTION 

FIG. 6 BLOCK DIAGRAM OF CELL FETCHING CONTROLLING SECTION 

OF FIRST EMBODIMENT 

[LEFT] CONNECTIONLESS CELL FROM PREVIOUS SERVER 

12 10 SEGMENT TYPE SEPARATION 
[BELOW 12io] SEGMENT TYPE 

12 12 GA/ DESTINATION ADDRESS CORRESPONDENCE TABLE 

1211 DESTINATION ADDRESS RETRIEVING SECTION 

1213 CELL COPYING SECTION 
[BELOW 1213] COPY INSTRUCTIONS 
[LEFT OF 12ii] DESTINATION ADDRESS 

12i3 MID/DESTINATION ADDRESS ADDING SECTION 

1215 CELL TRANSMITTING SECTION 

12 16 DESTINATION/ PVC TABLE 

1217 MID/PVC TABLE 

[RIGHT] TO CONNECTIONLESS INFORMATION CELL 
GENERATING/RESTORING SECTION 

FIG. 7 ROUTING TABLE OF SECOND EMBODIMENT 

(a) RELATIONSHIP BETWEEN GROUP ADDRESS AND DESTINATION 
SERVER 
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SERVERS 1 through 4 
(b) ROUTING TABLE OF SERVER 1 
(C) ROUTING TABLE OF SERVER 2 

(d) ROUTING TABLE OF SERVER 3 

(e) ROUTING TABLE OF SERVER 4 

FIG. 8 BLOCK DIAGRAM OF CELL FETCHING SECTION OF SECOND 

EMBODIMENT 

[LEFT] CONNECTIONLESS CELL FROM PREVIOUS SERVER 

12 10 SEGMENT TYPE SEPARATION 
[BELOW 12io] SEGMENT TYPE 
1220 CELL DISCARDING SECTION 

[BELOW 122o] DISCARDING INSTRUCTION, ERASE INSTRUCTION 

1212 GA/DESTINATION ADDRESS CORRESPONDENCE TABLE 

1211 DESTINATION ADDRESS RETRIEVING SECTION 

1213 CELL COPYING SECTION 
[BELOW 12i3] COPY INSTRUCTION 
[LEFT OF 12i6] DESTINATION ADDRESS 

1214 MID/DESTINATION ADDRESS ADDING SECTION 

1215 CELL TRANSMITTING SECTION 

12 16 DESTINATION/PVC TABLE 

1217 MID/PVC TABLE 

[RIGHT] TO CONNECTIONLESS INFORMATION CELL 
GENERATING/RESTORING SECTION 

FIG. 9 BLOCK DIAGRAM OF THIRD EMBODIMENT OF PRESENT 

INVENTION 

12a SERA/ER 1 

[LEFT OF 12a] 

GAl SERVER 2 (PVC12) 

GA2 SERVER 2 (PVC12) 

GA3 SERVER 3 (PVC13) 
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GA4 SERVER 2 (PVC12) 
ROUTING TABLE IN SERVER 1 
12b SERVER 2 
[RIGHT OF 12b] 
GAl SERVER 3 (PVC23) 
GA2 SERVER 4 (PVC24) 
GA4 SERVER 3 (PVC23) 
ROUTING TABLE IN SERVER 2 
12c SERVER 3 
[RIGHT OF 12c] 
GAl SERVER 1 (PVC31) 
GAS SERVER 4 (PVC34) 
GA4 SERVER 4 (PVC34) 
ROUTING TABLE IN SERVER 3 
12d SERVER 4 
[LEFT OF 12d] 
GA2 SERVER 1 (PVC41) 
GA3 SERVER 1 (PVC41) 
GA4 SERVER 1 (PVC41) 
ROUTING TABLE IN SERVER 4 



FIG. 10 BLOCK DIAGRAM OF ROUTING CONTROLLING SECTION OF 
THIRD EMBODIMENT 

[LEFT OF 12 1] CONNECTIONLESS CELL 

121 SEGMENT TYPE SEPARATION 

126 ROUTING INFORMATION UPDATING 

RTBL ROUTING TABLE (CORRESPONDENCE OF GA AND PVC) 

122 ROUTING INFORMATION RETRIEVING SECTION 
[LEFT OF 122] ROUTING INFORMATION 

123 MID/ROUTING INFORMATION TEMPORARY STORING SECTION 
[LEFT OF 123] ROUTING INFORMATION 

[BELOW 123] ERASE SIGNAL 
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127 MID ERASING SECTION 
124 OR CIRCUIT 

[RIGHT OF 124] NEW ROUTING INFORMATION 

FIG. 11 BLOCK DIAGRAM OF CELL FETCHING CONTROLLING SECTION 
OF THIRD EMBODIMENT 

[LEFT OF 1231] TEIANSMISSION SOURCE SUBSCRIBER 

1231 MULTIPLEXING MEANS 

1230 ROUTING CONTROLLING SECTION 
[RIGHT OF 1230] TO NEXT SERVICE 

1233 SUBSCRIBER ADDRESS TABLE 

1232 SOURCE ADDRESS INSPECTING SECTION 
[LEFT OF 1232] PREVIOUS SERVER 

1234 CELL COPYING SECTION 

1235 CELL TRANSMITTING SECTION 

[RIGHT OF 1235] TO DESTINATION SUBSCRIBER 

1237 GA/ DESTINATION ADDRESS CORRESPONDENCE TABLE 

1236 DESTINATION ADDRESS RETRIEVING SECTION 
[BELOW 1236] DISCARD 

FIG. 12 BLOCK DIAGRAM OF FOURTH EMBODIMENT OF PRESENT 

INVENTION 

12a SERVER 1 

12b SERVER 2 

12c SERVER 3 

12d SERVER 4 

14 ATM NETWORK 

14a ATM ROUTING TABLE 

[BELOW 14a] 

veil SERVER 1 SERVER 2 SERVER 3 

VCI2 SERVER 2 SERVER 4 

VCI3 SERVER 1 SERVER 3 SERVER 4 
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FIG. 13 BLOCK DIAGRAM OF FIFTH EMBODIMENT OF PRESENT 

INVENTION 

12a SERVER 1 

12b SERVER 2 

12c SERVER 3 

12d SERVER 4 

14 ATM NETWORK 

14a ATM ROUTING TABLE 

[LEFT OF 12a and 12d, RIGHT OF 12b AND 12c] 
ROUTING INFORMATION 
[BELOW 14a] 

SERVER 1, SERVER 2, SERVER 3, SERVER 4 

FIG. 14 CONNECTIONLESS COMMUNICATION SYSTEM 
[LEFT OF 1] 

CONNECTIONLESS INFORMATION (LAN DATA) 

1. CONNECTIONLESS INFORMATION CELL GENERATING/RESTORING 
SECTION 

2. CONNECTIONLESS COMMUNICATION SERVER 

3 . ATM NETWORK 
FIXED PATH 

FIXED OR SEMI-FIXED PATH 
FIXED PATH 

FIG. 15 BLOCK DIAGRAM OF SERVER 

[LEFT OF 2a] CONNECTIONLESS CELL 

2a SEGMENT TYPE SEPARATING SECTION 

2b ROUTING INFORMATION RETRIEVING SECTION 

[RIGHT OF 2b] ROUTING INFORMATION 

2c OR CIRCUIT 

2d ROUTING INFORMATION ADDING SECTION 
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[RIGHT OF 2d] CONNECTIONLESS CELL 

2e MID/ROUTING INFORMATION TEMPORARY STORING SECTION 
[RIGHT OF 2e] ROUTING INFORMATION 
[BELOW 2e] ERASE SIGNAL 

2f MID ERASING SECTION 



FIG. 16 ATM CELL FORMAT 
[LEFT TO RIGHT,- TOP DOWN] 
ATM CELL 

ATM HEADER (5 BYTES) 
INFORMATION FIELD 
48 BYTES 

CONNECTIONLESS DATA 
44 BYTES 



FIG. 17 FORMAT OF EACH LAYER 
[LEFT TO RIGHT, TOP DOWN] 
^ VARIABLE LENGTH 

0 LAYER 3 (L3) MESSAGE 
SA SOURCE ADDRESS 
DA DESTINATION ADDRESS 

C LAYER 2 (L2) ADAPTATION LAYER 

p LAYER 1 (LI) ATM LAYER 

^ ATM HEADER 

^ ATM HEADER 

^ ATM HEADER 



FIG. 18 INTER-SERVER CONNECTION SYSTEM 

[LEFT TO RIGHT, TOP DOWN] 

SUBSCRIBER 

SUBSCRIBER LINE CONNECTION CLSF 
CLSF FOR RELAY 
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ADDRESS Xi, X2, Yi, Y2 , Z\, Zi 
THIRD HIERARCHY 
SECOND HIERARCHY 
FIRST HIERARCHY 
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fe^^T, GFCtty>^^(^)>'n-tmf{CMvxe>4lS4 

if^y h(Z)i;?x^U'y^7r:-n>hn-;i/, VP iijs 
vcD^mj^y^m^B-. vc i li i e tf^y S(z>a» 
^ ^;i/^tH-, P T ii-fe;KZ)aS!JS:5^-r^-f n - K<5f -f 

RAliUif-^tr^y P RliH^^tCfel-t^-fe;!/ 

HE Clingy hx^-fllE • ^ffi«® 8 l^«y hcD'x^y iJf 

[0 0 0 8] -r>-73l-:)l-e/a>7^-;i/KO=i:^^i/ 
3 > ^ 4 4 /^V h $:II5^< r ^V^-^>a 

\-S.V-i-^Z(D-fUVn}VT-'^n.—vV (L3-PD 
U) ^m(DATU.±MZ^mhtz.^> ^(75-fe;i/©fifi 

^mt^oyx. Wir;K «;i^-fe;K i'^^ 

;i/-fe;r^>h-fe;i/S::^-ntiM©BOM, COM, EO 
M, SSM<DSlJS:2tr«y h-e^3^-r-5, SN{iW"V3 
zfu h =r;i/T^-^a.- vy h^te<D-fe;HCi?--f ^ U ^y ^ tc 
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#-^$40, 1r;i/#&®J«2:^ffit--5fei!b(D4 l^»y h© 
iz-^r^^^.^-^, M I D 1 0 tf'^y h ® ?i »y iz - i/f^rj 
^T'fe y , 1 oo^i ^y ■fe-S;?5::J>#JLT»ej4xfe:S-AT 

[00 0 9] mi 7^i#w^<^5■73^-•T^y hiiB^giT' 

h b-^;?)'f®0^tu ^^y^F^fcti3»g$fcTKl^::?.DA 
^l§miraA#S:5^-r^T Fl^:^ S A*':^^tlTv^s„ 
10 v^fizoTi^zfr-y^ym^t. -miW:>^y'^-V 
$:4 4AVh^oiJ^JU Sff^tc^^y^, 
eUfc^OT, ^'y^f^fCli|?fM(DJ:e»iC, 2fit^^tcfe 
V^TfflMStl'5)i2^:*>h^f>r^ST (BOM, CO 
M, E OM, S SM) ^y -fe- i;l^[f?M I D*^^* 

nrvNS, L/^;n©ATMM©-fe;i/ (ATM-te;i/) 
r 3r:/-5^-e/3 >»©-i2;i/<D$femtcATM^^y ^wm 

[0 0 10] mi aim±(Dzi:^^i/3yu7.mm:^ 

20 -j^ii}'imm-^^^)V-:fjt^tu >^p«3T'fi^ «y 

^\tl OtB<Dm$fcTh-l/^ Xi.X2,Yi,Y2, 
Zi ,Z2 , Ai ,A2 . A3, A4lC j3lt^±fil 6 miMl'i2^1^2r*m 

30 ©it- /^{c^^yfe-i?S:;i/-7^>f >^*-rs. mii. ^ 
1 PiM^m^Mi^-ZN'S ViiliS^T A i 

ftfi©-9-- A S V i2iZ^-^nX V ^ SMA#T B 
ti. ^it- ASVi2^©^g^^^:^;i/PVCS::fM.T 
^'yfe-5;^'S:;i/-^>^^U i?— AS Vi2?::^LT^ ^y 
•fe-i>"^5g$fe^TBiCil^-t-S„ X, 
^'^4xti±fil (m2PgM) ©tfJifiMi?— A*SV2i^® 
PVCS::n"LT^'yfe-2/~5:Jl/-5^-f >i'*U tfiiit^-y- 
40 -ASV2i{i^rKU'X$:±fir©^&*^e>l¥WU 

;i/-^©^®cfJF||t«-9— A S V22tC^S tlT V N^JnA 
#TC^T?fetLt5, /-^sVzz^^PVC?: 
/rLT^'yfe->:;^'S:;b-5^>^^U tfiiifM-tt-ASV22 
J: ySnA#i?— AS Vi3$::J^tT;i ^y-fe-i??:^^!^ 

TC}ciifii-5„ X ^^}i--fi;ximx&tiimiz± 

(^SPgM) ©it»igmif- A'SV3i^©PVC$::rhL 
[00 11] 

50 [|gra>{)^mfeLJ:e)il-r-SM] tI.?>X\ LANr^^ 



ti, mmizm\:>mm^m-^^<DLANizmst^mmf^ 

m^%(7:)hANizmB-t^:r.tit)'^X'^^n:^^t/3yiy 

-:/tcM-rs^r©LAN GiiiA#) {c^'yfe-i;^« 10 
iH-r S zfy K ^ a > i^^ 

[0012] 

0T'&S„ 1 0 a~l 0 diiLANtCg§^$;n;^:SllA 

#, 1 1 a~i 1 d(3^g$feT KL';^^sv^ii^;i/-:7'T 

n%>7Vny i/;^-fe;i/{c^-rs n ^ >> a > u;^'^ 
(GW) . 1 2 a~ 1 2 d {i?5$feT Kl^ 

ir^=i:llS^i/3yU:;f.mmv—A (i^-A l —if- 
4), 1 3 a~i 3 di±^^;u-:/y KV::?.GAi (i = 

1, 2, 3, • • •) tw&(D^^m&^^^Jv (pv 

C) <DM}mm^m-tJ\y-^y'!f^-zr)\^ (RTBL) 
[0013] 

[#M] ±X(D^-A1 2 a~l 2 d^?:^®^^^;^ 

(pvc) xi^-t^ti^iz. ^•^-Aizifj\y—:fr 

Fl/XGAi Ci = l, 2, 3, • • •) t^CD^m 30 

(PVC) (DMmmm^^-tJV-^y^f^- 
3 a~l 3 d ^mc-^^o 1?■->'^* (mXlt'*)—^ 
12 a) t±SiaT®MX#l 0 a*>e)3:^^'5/a>U':;i 
mm-^MtyWiMl 1 a$:/rbT^^;v-yTKl/;^S: 
#ein:^^>>a>'L/^-fe;b$:^Mt;t^, 
-■fjb 1 3 a S:#fl^LT^i'';v-:;^y Fb^tc^fS-r-s. 

(PVC) =i:^?.^'i/a> 
U:i,-^Jl^mmSL(D^m^^^^J\y (PVO S::/^LT 

rtLn-ifs^ ynyuy(.:Kv^-v^m\zmm-tt\\t. 

AN C&IIA#) ^"CtciH^ic^i-szhjb^T'^ao 
[0 0 14] X, ;b-^><y7^-:/;bi 3 a — l 3 dtc 

;i/ (PVC) $:M/S^-f±5i:^t{c, ^if-z-^ici'^-y 

/iit ^wrf<DM^M*^ ^ ^yy^-zfr k S:^e> n ^ 
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y3i^T'mADA#^c^L, &SHr®inA#^'5&i-tti 
fi^-r-So z.o^i.^\ztt\.\t. ^}^j--zf<D^r\^\^ 
7. ^ S/ 3 > 1^::^ ^ v^-Vkm\zmixtt\. 

U3i^T'i^A#^cte^^T'^, t^^r, ^^;i/-y^icM-r-5 
LAN c&tiA#) ^xxzunxzw^i^-j^-v^^-^ 

[0 0 15] JglC, |wr-^^;b->^TKl/>«L$::t"rs-t?— 
Ar^S:^©^^^:^;;i/ .(PVC) Tf;i/-::^-l^tcSg^i-s 

\^7.twmr-A^<J:>^Wi%^^%J\^ (PVC) 

fSnmsriaiiL, -y— >'^iisgrF<^>iiJA#7!>^^m^®i^ 

;i/-::^y K U::^ n:^^ i/ 3 > 

JC^i;S-f-e^@^5^-v:^;b (PVC) ^4^®^ 
^^%)\^ (PVC) $::rrLTn:^^'S/3>b;^ir;i/^|§l| 
^-/-tfC^BB^U A{i^mb/t=i:^^'i/a> 

L T n ^ ^j' 3 > i/:;?.-fe;MC'f^Jtn3 tiT V -j^;!/- 
FL/>(>{c?iitf5-r-5^@^^^^;i/ (PVC) m 
^m^'^^^Jh (PVC) $:/rLT=i:^^ri/a>U>(>-fe 

ji^mK^*)—Aic$m^^. ;i(D^^iz-tt\>it. m 

-BrS 3 i: =fc y , ^5^;i/- cM-t S LAN C&IIA#) ± 
Xizmmzm}:^:f^v'^-P^^t^z.ti!}^X^^, z. 
cD^, '^-A\tn%^i/3y\/7.'^Mzm\i-^t\X\-^ 
Slgffiy Fl/>?.A^e@HT®5lIA#y Fl/Xii-i5ct-5^ 
-^{Cli. HitLfc%<Z)i:bTM3:^i^i/a>U'>;-fe;i/?: 

[0 0 16] X, #if-y^l 2a~l 2dC!);i/-^>i'"' 
■7^-:/;H 3 a~l 3 ^\Z^)\^-':frYly7s}l^0M 
3®-3=-v^;i/i!ig!l-? (VCD ®*fiSB90^&fB'^5«i: 
mz. ATMiNitCM#^®VC I i:1il5c<Z)®ii$fe^t-/t 

/ti* gi2T®*nA#*^ ^ yy F l^:^ S:^e> n 4^ ^ 
s>3>b:;?.-fe;b$:^ML;^:^. ;u-5^>!5^^- 
Mbm^>-':^y Fb^icMj^i:"rsif^(7)VC i -k^ 
i^xn^^i/sy uy^^juzjm hxA TMmizm. 'j m 

U ATMMti;^-5^>i5^5^-^;i/$:#8^bT#^VC 

^(Z)iBT®A[iA#tc«i^-t5o zcD^^iz-tmt, 
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[0 0 17] JgtC, ATMm(D)]^~'}^y'if^~ZfMZif 
[0 0 18] 

[^M] (a) mmiyysv^j^(D^imm 

miy:^^^(D±immmx':^^, m^. i oklan, 
1 0 a~ 1 0 b it^hANizm^^titcrnxmn^ 1 

1 a~l 1 hitamM<Dn^^i/3yi':k'^t.l^X<D 
L ANt^- ^5? ^ A TMMT'Sl:btl-5 bT(Z) 
n;^^r2/3>l/X-fe;i/ (ATM-fe;i/) il(D3X^|p®^$: 
tr^e) n:^; ^ i/ a > b^MirMt/^TtSP (GW : ^ 
-h-^/x^f), 1 2a'-l 2bti;!/-^-f 

<D^{7v--y'!f. yu-mm^^f^£^mc(D-^-.'-^ 

M^T'fey, ^(DATUyt.^ 1 5 a~l 5 c 5:^ 
;^rv^§„ ATM$Sl4}i. n^^' S/g > V^«?g-fe;i/ 
it/Wmi 1 a~l 1 bi:-!?— yA'l 2 a~l 2 br^$: 
M7l;^tCj;t3Tg^U /tl 2 a~l 2 bJffiS 

m^^mM^^^}\y (PVC) {CjioT^f^o 
[0 0 19] mSl^AN<D^l 0 a®e)t.^^TA 

^t, mS(Dn:^^iyByu::kmi^MtXmimi 1 
a ii^^ ^>;-fe-y $:ATM$@T'm*J®;i-5@^:^^;i/lC 

•\zif:^yh^^^tLXBOU^. M^^<D±MZEOM 
^cp(3D^TiZ)-tr;WCCOM$:, l-D<D:/i^:jiE-Vti^ 

m-'(D±)\y(DmzmM'^nr=.mzits su^mirr^o 

m. ^'V-fe-S^'CD^TKl/^ (DA) 

Kl/X (GA) S:tJ«l§fiTKl^^SA{i. BOMX«S 

SMtmba^ntciiiJV (BOM-fe;k ssM-fe;^i:v^ 
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(coM-fe;u EOM-ir;i/^VN^) fcti^rKU'^, 
[0020] z.t\.h ®^^t}$ ti;t^-fe;i/tciiA tmm i 

4 p«iIt?®3^©fe^?)^Ci^^M^5;ATM^>y ^Sfyb'^^tlStL'S 

%\ m^(Dzi%^^^^y \^7jm.'^M'cy^^m> 1 1 a 

12a ^-ecD©^7^°^$:OTt--5fc4b^Dyt-^•v;^^ 
S[f?^©55*$:ATM^»y^tC'f^tt[It--5o z:tl{Cj:U, A 

ti-^t\.t=.:^^v^-v (LAN7^-^5f) ^%mjxm^t\. 

10 fc3:^<>i^i/3>i/^-fe;Hi|gtIif- Ai 2tcM-r-g>o ^ 
Mit-Al 2 aii^a$fe^y^>^^;i/-^TFU';<.GAT'^ 
<, 3ilt®9E$fer FVxcZ)»^{cstJe5f5i:IM^tc, 
%r Fl^XA^^3 ATMfflp^®;!/— r-r 

u m\^'''r^y^'m^^mt^Wi%^^%)y'py<z-^ 
iv\^xn%f?^^3y\^7jm.^wm-}^y 2 btc^gj^ 

U Jltc«y\°xS::^LT«ffi!f(Z>=r:?;^i/ 3 
-feMb/ttfcSP 1 1 b}Cj;oT©^;gOATM*;i/*^e^ 
^CFnIS!^CDLAN7^-3r:c^U «ffl!l5^1 0 bO 

20 7112 a \-mW.<mmW>Z. B OM^;b ^ S S M-fe 
ir- s;?iU3ti^M I D fCMJCSS-tirTltfta^ Lt^ 
>^'^$:IB'lt-r5„ JLj;|g, Al 2 a 

li, coM-fe;u^feliEOM-fe;i/*"fA:t;$tiSi:, 3ti 

m;i/-7^>r > d^'^^^s^-r^j^©^^^ p v 
o^^\^X'n%f;%/3yV7.^^mmr~}^\^h\z 

E OM-fe;i/* feti S SM-fe;u$:m^cD7\°^ $::fM^T*{l 

30 >^^'W#®^j^:$:mSU io(Z)=i:^^^?i>3>l/X'K# 

[0 0 2 1] a;g$fe^*^^;i/-^TFl/:^GAOD 
^icii, A'l 2 a{±;i/-^>'^5^-:/;b$:# 

MbT^y;i/-7'r Fu;^{c^f5i--£.^o4^@^5=-v 
%}\^ (PVC) n:^^i/By\y:;^-^J]/^mM&. 
<D^m^^^:^)l (PVC) S:/rbT^a)it-/MC« 

n:^ >>3 > ly:7.±}]y^^(DWtf(DMXmizMmt^. 
34xtcJ;U, ^;b-y(Z>f^TFl>'>^S:#t-tfc3:^^i>' 

40 3>u>5.^«yfe-2;$:ifiiciim-rtiii. m^^^-fe-s;^'?: 
|gil|i^-A'T'»LT^;l/-^^cM-r■5LAN c&ua 

mi^wmtl^'!fJV'-:fr\^\^>^(Dm^iz^D\>^xw^mu m 

[0 0 2 2] (b) :mmoym i ©sysM 

3 ti^ic^^®^ 1 (Dmmmmx-& *j > i o l a 

N, 1 0 a~ 1 0 d tt#L ANlCg§^$tl7titIA#. 1 
1 a~l 1 dli9B5feTFbX^'g>i/Nli^*;b-^TFl/^ 
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XmiM (GW) , 1 2 a~i 2 dti=i;^i5?iy3>ix^ 
(i^W?l~-y--A4) , 1 3 a~l 3 dli 
^;t/-^r FU:^GAi (i = l, 2, 3, • • • ) 
^(Z)^©^^^:^^;!/ (PVC) ©^fSig^^^i-;!/- 
=f'yf'7—Zf)y (RTBL) T'^-5o ^-Al2a~ 
1 2 drai±^©S^^^;i/ (PVC) PVCii~PVC 

Mi^$:mTv^s„ (iHS) ii, 

^S' 3 > UX'^-feMt/^TtglS tlT V ^ 

A^, S^tcii^® n ;^ 3 > L/::^'^-fe;Wb/«7C 

[0 0 2 3] }\y-^y^9—^}\^ (g|4) 
i^;i/-^y K b;^ G A 1 ~G A 3 3 > 

-71 1 , ^-A 2 ®;i/-^>^-r-:/;i/ttl2l4 (b) , (c) 
Kmt^oKt^^. i?-- /ti®;i/-^i/i^5^ 

-:/;i/i 3 aT'l*gl4 (b){cs^-r<fce»(c, ®^^;i/-p^T 
Kb:^GAitc4^©^^^:^;i/PVCii, PVC12, P 

©^5^-v^ji/Pvci2. ^vcutmji^m-^n. (s>^ 

;i/-^TKl/:^GA3{C^@S5^^:^^;i/PVCii, PV 
Ci3, PVGi47!)WJt5#W$tl-g>o X. -9— A2®;i/- 
^>rv^-:/;H 3 bT'M4 (c){C^-tJ:e){C> 
;!/-yTFl/::^GAlfC^@^^-Y:^«.;bPVC21, PV 
C22. PVC235J>W^S^t-tS:n, ©^;b-::^TFb7.G 
A 2 tC^H^^ Y P V C22. P V C24AW^5#W$ 

ti, (3)y>'b-:/TFl/>?>GA3{c^@^^^^;i/PVC 

21. PVG23. PVC24*Wf5fJtt2tU IWmiC, it- 

A3, -t?-- 7t4(Z);i/-^>5^5^-:/;n 3 c, isdtj 
[0024] y ^wmo^m^ 

7.^}\^(D)\^-^^ y^mk^^^X)\^-''r^ y^^mt 
§0 t-Jfet)-^, -fe > h i5r ^^J-USP 1 2 litAtl^ 

3 ^ i/ 3 > e> -fe > h iSf ^ ^Si^Q-ll 

U -ec^[^^$:«^!l-r-5c i^^:^yh^^Zfif^BOMt. 
fzitS SMT'^-5#^{C{i, ;i/-v^-f ^^/'[^^^ 1 

22ti^®-fe;n^tc-^*tisy;i/-yT Fb:^GA i 
(i = i, 2, 3 - • •) izm^^^XJh-^yif^-^ 
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VC) $:^«?), ^^li5[$:-fe;i'^^¥SIJl 23{CA:^7U # 

1?-- A'/\©;b-^>f (^0^5^-^' t^;^ PVC) 

5::^T[lIJi^ 1 24iiM I D/;i/-f^>^'W#-^IH'[l§i5 
1 25iCA:^7-rS= -fe;!/^^!!! 23(^)A'y7TBUF{i 

A;^7$tife3:^ 2/3 u^-fe;!/?:/^^^ 7 T U :y ^^-ts 
i:^{c, •fe;i'^mgp s R D :> ^^M^SP 1 2 . 
2tf^^A±}'^tir=.W¥m^(D:n:^^^iyByU>^-\E)l^J^ 

y -7 Tti^^mmLxji-^y'if'mm^m^m i zeiz 

10 miJ-rSc X, rtTES&l 24ti-fe;i/^^g|Ji 23*^^® 
■fe;i/^ffiU2l|WfMLT, ;i/-^>^^'M^a51 22*^ 
ejAiJStl'Syi'-^^^'WIg (^®^5^^:^;bPVC) 
^jv-^y if-imm^m.m i 2 efc A;^; U > 

^'W?g»^ilAS|51 26«-fe;i/^^^|Jl 23i}^i^Xj:3-^ti 

^•^jv(Djv-^y^'mm^yi-rm^t>^^y<^-^ti^-^)v 
mmc^-A^(DPYcxm^m-xmti-t^o 
[0025] MI D/jv-v^^ y ifimt-mmm 1 2 

51^ B OM-fe;i/X« s SM-fe;b{Cjt>f bT^S ti7^;i/ 
-"r^yif^ /i^w©^5^-v:^;bpvc) 

20 ^CD-fe;i/{C'W>{|tI$4xTV%§>y-fe-$«rH-MID 

tc^^SS-tirT-^iaiii-So -fe > h iJf C CM 
xliE oM(D^bm^^J3:^tl^ •fe;uiS^^i5 1 23:^ 
mBt.mmzmm^(D±)h^)]^-^y^'mmm^m. 

ij^Mt, -NPiBliLTv^SMi D • ^b-T^-f yifm 

n<7^Mmmm^micLX)i-^>(y'^'mi 
®^©^5^^:^;bPvc) $:^u t(D>m^:trm 
^1 Zi^^LXJi-v'^yir^m^mK.mi 26tcA 

30 :f:jr^. jv-^y^'mm^mxmitiz}im^mi23 

b A:d $ ir > ^/'W|g$::tTIlIS&;ii^ A 

ijs ^ ;i/ p v c-e«^mTffi*-r-g>o 

M I 1 27itM I D/;i/-^^ ^^^-M 

-^iB-it^i 25{cM^-^s:m:^ju mm-^nx\^^ 

[0 0 2 6] »j a.^f![mpg>m^ 
5feTFt^^a)m5^-"/;n 2i2$:#Mb'r. ttr-y— A 

:^)^ e» A:^^ tife n:^i7iy3y VT.iEMZ^t. M ^Jl- 
•fry^ly^GAi (i = l, 2, 3 - • •) tC^tsffS-T'S 
F $:^<», ^E5fcT F V:^ ic^:5^ ^T3^a$fe^I^ 
A#}Ca;^^2/3>l/X'f^^«i2|-rs= -r^fetJ-fe. -fe 
> h ^ y^a-iSgiJ 1 2 lotiBu-y— ^5 n ^ ^ i/ 3 
>U';?.-k;i/*^A^$ti-Si:, ^-lr;i//&^e>-fe^>i> h^f-f 

50 BOM^T^tiSSMT^S^fCtdU ^TFl^^^ 
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(i = l, 2, 3 • • •) ^CS^^^T^/^^5^-3^;bl 2 

mm mm) t^w^r}^v:t.^m:fjt 

^k^-t^. MID- Kb^'Wiagp 1 2 i4{i, ^ 
3fe#{c-fe;v®M I D ^m&<DM I DT'#tt#;t5 t^iz 

X, MID •^TFU;^'f«|51.2i4ttfBMID^l^ 

[0 0 2 7] -^jimmmi zisitm^fc • p vct^-^;!/ 

1 2i6*^?>3ig$fe&DA#^(Z)PVC CS^^'t::^.) S:^*. 

;iaz^aiSP 1 2 15 Wib;^: P VC ^-feyi/OM I D 
<^MID) tC^JCS^-tirTMID • PVC7^->^;i/l 2 17 

icm^-r^„ L*^s^, •fe^^^>'h^f-Y7'*'fcoMm 

E 0M®-fe;i/;^)^Ai7$ il, ■fe;i/^^^P 1 2 isitmm 

iz^jit:mm6^. mm^u mid - ki^^ 

-f^fiUSP 1 2 i4«-fe;bOM I D ^mtMlzm^(DM 1 DX^ 

2 l5^i■kM^JJ^t^,^ m-^)\y<DM l DJcSt5V\T 
mid • PVC5^-y^;H 2i7$:#MLTJg$te&IlA#^ 
(Z)PVC (0^>'^°X) $:^«), mPVC$::fr-LT-fe;i/^ 
mmiAmmm-^t\>X v ^ S n S/ a > l/>?.«^-fe;i/ 
-ffc/^TcgPJC^jzl-rSc X, EOM*feliSSM>{)^-fey 

^, MI D - 9g$feT Kb^^'f^Ml 2l4^Cfa'll^4^TV^ 
5 IBM I D i:||fM I D<DMmm^'PM I D • P VC5^- 

•fMzmm^tix\^^nm(DM!m^^m^^^. 

[002 8] 

±T©-y— ytl 2 a~l 2 d (03) r^5:^©^-3^-v:^<. 
;i/ (PVCii-'PVC43) T'l^-rsii^^ic, 
{c^;i/-:/TFi^;^.GAi (i = i. 2, 3, • • - ) 
(Pvc) (DMjmm^ (1114 # 
^rS^-r;!/-^^^^--/;!/! 3 a~l 3 d $:^fc-t± 

•So ;{)^y^J^'^)^/t^J^.^c^v^r, -9— /t (mt^-y— A12 

a) «gg2T<DifnA# (TA) 1 0 a/{)^^II:^^^^S/^> 
L/>!.'Bfg-fe;WE:/a7nisi 1 aL^ifrvxV}\^--^7}^u 
^GA2$:#e)n:^5.^S/3>l^:;?.-fe;b$:^Mt-tili. ;b 
-^yif9—-^^v 13a (gi4 (b)) S:#MLT^^^;^- 
■;^r^*^;^GA2^cM^r^t•sWS^^:^;^ (PV 
C12, PVC14) ^M^. ov^-e, n;^^>>a>U;^ 
■fe;b$:SMC(7)4^H^5^-v:^.;i/PVCi2, PVCu^iff 

■te;i/&^^Lfc-9--/N'2, -y— yt4 s-g-ti-f'tu $fegR<^ 
TK1>:^$:#4?), mE^T]^ly:^lzm.-oX±JV^m^<7y 
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^ 3 > b ^ >v -fe - i^' Sriillffil-nti. m^^if^- 

^m^-^-^mx^Lx ir}\,^-f\zmt^ l an m 

A#) ±T{C|lI^tC^t-S3ii;«)^-e^-g.c 

[0 0 2 9] (c) immcm2.(D^m 
mio^^mx\-mm^-j'<^x:^ -j^-v^^^^ 

10 9SCO^^y■fe-s;$:^^Jii^T'^DA#^C«3l||U eiHT 
[0 0 3 0] (^7) 

m20mmxitifji'—fr\^i^>^GAi~GA3^^ 
izm-r^oiz^-jMzmmts>o m-ox, 1^-^12 

a~if-y11 2 dffi;i/-^>^r7=— •?^;H 3 a-'l 3 d 
li®7(b)~(e){Cgtt-i^}C;^.5. t-^:^-^, 09— A 

20 1 (Z>;i^-^>y^--/;b 13a -eiis 7 (b) fc^-r i e) 
{c. i^;j/-:/7Kb:?.GAi~GA3fc^@^-3^^^;i/ 
pvcii, PVC12, PVC13, PVCi4«^S:#its 

tU <2H^— A2(^>;i/-^>:!7'7^-^;i/l 3 bTni07 
(c) fC;af J: eJ iZ. VJ]/-^7 F U;^G a 1 ~G A 3 EC 
^@^5^^:^;bPVC21. PVC22, PVC23. PVC 

2475)WJS#{t$tu <3)r^-A3<D}i'-^yir^--:rjvi 
3 c T'M 7 (d) tc^f <fc 9 tc, K G A 

l~GA3}C^©^5^^^;i/PVC31, PVC32. PV 

C33, P vc34J5)W/^i:W$tu >'i4(Z);i/-^> 

30 1 3 d T'tiHI 7 (e) (C^-t i e) fC 

TKU;^GAl~GA3lC^@^5^^:^^;i'PVC4i, P 

VC42. PVC43. Pvc44*W^5#^■^•$tlTv^s„ 
[0 0 3 1] -^jhrn u a.^mg?pg)^fifegi 

1 2203i)^*'e)W&4lTVxSj^."efe^„ -fe^^l^htJr-rv^ 
iJ-W 1 2 lottt^f-t^->'^?b^^ n;^ J/ 3 > b;;^-fe;b*^A 

<Z)P^$:M-t.5, -fe^^>h^-r:/}«3^BOM*fcttS 

;UC-g-ttl-g.^;b-:/7'KU>^.GAi (i = l, 2, 3 
- - - ) ^c»^v^r^j;S:5^-:/;l/l 2i2Sr#MU m' 
;h--:/T }^h'^izMmt^^y KU'^/{)'^-ts#^ 

im. mimmmummizmm-^o vtf^u ^)\^--:f 

y K i^yjizn^-t^miiy Kl/^*"5#&b:&v^#^^c 
\%. Why K u^^SJ 1 2 ii{i^l5^S:-fe;i^j^§iJ 
1 220{CA:^t-^„ 3ti{cJ:U> •fe;vj^igpi 220liA 

;^j-fe;i/a)M I D ^ieii-rs hmzm^}\y b, j^^^ 

50 mnLt:M I D i:Il-<©M I D ^mt^^}\^ff^7<fl-^t\' 
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s t^'tjiy^mtt^o mtr K 1 2 11 

A;d L"C^$ tiT V I D $:?^^$i±So 

[0 0 3 2] ^aM\'^ 

/-^l 2 a ®3) ) ti^IBTcDillA 
#10aA^e,, nt^^^a> P:^'»^-fe;Wb/'&7tSI5 1 

1 a$:/rOTy;i/-yTF^:^ (mfiGA2) 

;H3a (07(b))S:#MLTMi^;i/-^TKl/;^GA 
2{CMf&f -5^@^5^-V^;i/PVCii, PVC12, PV 
Ci3, PVCi4S:^«?)^. ov^■r^ n;^^i/3> 
;i/S:^0^5^-v:^^;i/PVCii, PVC12, PVC13. P 
VCi4S:/^bT^-A 1 ~4 (C^-rS. 
[0 0 3 3] =i^^'S/a>l/:;^-fe;i/$:S«Lfc#-9— A' 

1 2 a~i 2 dti^ti^tu 3fe8lc^)■fe;l/^cM^^3tlTv^ 

s :/T K G A 2 fCS^V ^T ^Jb- rfY K 
• K \^7.(D%m— 1212 (121 8 ) 

rt S/ a > l/;^ giBT®:&DA#9S® *®:()^ 

ic^L, girFro^nA^^rc'^i-jtiiij^-rso -r^ 
t)-^, ■/;n 2i2$:#flsu ^^;i/~:/rKu^ 

=r:^^^;s/3>l/::!.^^y-fe-^>"{c^LTiinA# 

cfcy, SDA#liy;i/-^(Z)f^TKf:^S:#t-tfea:^^^ 
a > I/;?. ^ -fe - Sr^^ffif titi, Ig^+f— .'N'MliM 

/tffiOT' giTF ^ ^y -fe - 'J Ji^■e^^IIA#^c«Kit 

[0 0 3 4] (d) :$imoMs<Dm,m 
m^itms (Dmrnmrnmr^^^o i2a~i2diin 

3 a~l 3 dlii^;i/-:/y KUy?.GAi (i = l, 2, 

3, • ♦ •) i:^®^^^:^^;!/ (PVC) (DMmm^ 
m-t.}\^-^y^^--f)\y (RTBL) T'fe-5o #-9— /t 
1 2 a~l 2 d^C^ig^^LT>fcv^;(3^, Mft^^i^^^'i/a 

#n;^^ $/ a > b:^'W^-feMI:/=«7^tcti»<7) L A 
N^i-^StU ^;t#LANtC#^(^SDA#J&TO$n 

[0 0 3 5] l^-^*;i/-yT Kl/X$:Jfr-5-y— ;tr^tt 
(PVC) T';i/-:m{c3i^$tu 

5^^^;l/Pvc*W^S#^tstbTv^5„ -t^^fc^, 0^ 
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;i/-:/TKV^GAl}CM-r-5.-9— >'t^-t^-/'?l, -y— 

;i/ P V C P V C23-* P V Csi j: y ;u- :/^^tc u y 
©^;v-yTKu:^GA2}cMi--5-tJ— 

^ ^ ;v p V c i2-» P V C24-* P V C41 fc j; y ;i/ 
-3^^tcu>^$n, (3)i^;i'-^TKL^;^GA3{cM-r 
/l&if- v'tl, -th-z-^S, -y— /t4 -Sils w 
ib -9— /tli^©^^^ P V C i3-» P V C34-^ P V 
10 C4lfCJ:y;i/-^WC'J>^^$tU (S>^)\y-ZfT\^V7. 
GA4{cM-r5-9— ASriJ— Al, -9— /1 2. 
3. -9— y?4i:-r-5i:, 34xe3-9— 
P V C i2-» P V C23- P V C34-^ P V C41 tC J: y y 
^^cy>^3nTV^■g)o ^LT, ;g.-9— 7-^1 2 a~l 2 
d CD;i/-f^> 1 3 a ~ l 3 d K\t. m 9 iC:^ 

•t^^iz K U'^#tc|»9-'-/N'/\®4^H^5^ 

■V :^^;i/P VC7!)^f2'^i$tlT^^5o 
[0 0 3 6] ;i/~^>^»§|Sg)Wlll 

#■9— /^* 1 2 a - 1 2 d (D)]^-^y^mmm\t. 

20 ^TKl>'X$:^LT#=r:^^5/a>U^1z;i/(D;b-^ 

>r y^mSi^^^X)^'-^^ y^^m-t^. mi oitjh 
-^ympmwmmmx^&v. m5t.m--m^izim 

IBSl 2i{iAi7^ti^3:^^^^t/a>b:^-fe;b;{)>e>-fe;?'^ 

yh^>(^^^mu ^(D^H^^m^i-r^. •fey;i>h 
yi^^mmi 22«-e<z)iz;brt{c-g-*ti^y;b-^ 

TKl^J^GAi (i = l, 2, 3 • • •) 5CS^VNT;b 
30 -^yif^-^JVRTBL^mmU ^Sm^-A^(D)\y 
(PVC) S:^«?)T;ryMl 24ilM 

luyji-^y^mt-mrnmi z^iz^dji-^. >f 

s g^g^i^— /N'^o;!/-^ > y-l^g (^S^^-v :^ ;i/ P V 
c) S:;^-^>y'»^#^§|Jl26{cA;^JU 

^>y'^W^SM.SPl 26ltiZJV(DJh-^yif'mt^ 

^xmj3-t^. u I D/;b— ^i^'W^^iaiis 1 

25l^ B OM-fe;i/Xl^S SM^MZMLX^^^fc 

40 ;i/-7^^':y:/'tt^ (#-9— /i>\o^H^5^-r:^;vPV 

[0 0 3 7] 't^:^yh^^Zfti^COMX1itEOM<D^ 
1 25^i-^IB'IiUTV^SMI D • ;i/-^-f ^^''fffg 

(DMfZ^mm^mizLxju-^^y'^'mi orn^-^-^^ 

CD4^@S^-V^;i/PVC) S:^U ^(7)'^$:^TISI 

^1 z^^ifrvx^v-^^y'^^mm^rnxmi zeizx 
50 ^y^mk^yH-rm^t^hKti-^M'^})^^^'^-}^ 
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}iS SM-lz;v*^A:ir§ti-Si:, -e^^-yiz-i^'cD-fe;!/® 

1 27{*Mi D/;i'-5^>f >ifmm-^mmm^^m^ 
too 3 8] tj i^^^mwmsm 
^mmi 230M1 oizmtmmmhx^^^. ±)v 

l/:^-fe;i/$:J«'t'5o -rjfctJt), inA#;?)^e,A;^7$tife 
■^Mt-^)V^mm 1 23iT'tify— 
$4xT;i/-^>i^miWi 23o{cA:^j$tu Eiiotcfc 

[0 0 3 9] — ioi^->'N'*>e)(Z)-fe;Ui#gMTKU'X 

^^Pl 232lcA:^$;ns, #§MTKU:^«SU1 232 
liAij-fe^K^-fe > h :/;^)'!B OMXti S SM<7)# 
^\Z\t. mMMzmVi^tVC\>^^^T\^\^7.SAti'^^ 

wfoMKmr\^\^y^\z-'Wct^tm^^. ^^t)-^, 

JDA#T K V^'r-zr)\^ 1 233{C^i* eSBT(^SDA#T 
32ii»A#r Fby^^-:/;i' 1 233$:#MLTie«r 

Fi/^ s AA'!@@rFcoinA#r F \/7.\z-mrr^tm^ 
So -iitbi&i-ttiii. -fe;i/i^¥§pi 234ttA:^Jiz;^$:l 

m-rnxmiz^f^umz. ■^}\s^mmi2z\\zKji 

U 23o$:;^LTr:?C(75||^-A{C 
«ijl1-So i^, 5&mTFU::^^mJl 232aBOM-fe;i/ 

®-it/^-i!C®^/SB90^$:ia'li L, C OM-fe;i/X«E 

r Fv;^ s A;6^iic!T«^*aA#r FU'X{c-iSrttii^ 

5g$fc7Fl/X^gIJl 236ti^i^)|git$tlTV^§^^;I/- 
Fl/Xii^T \^V7.(DMt^7'-zf)V 1 237$:#M 

U ■fe;Hc>f^^ID$tLTv^sy;l/->''y FL'^fcm-ts 
m^r F l/:^ $:^*?), 9g$feT F ly7.tmhi^\t^}\W 

ui22£,^ir\^xmmxm\z^h. mnr\^\y7.im 

e)tiJ5iWtiii-fe;i/S:j^i-5= ^, •fe;bi2im§|Ji 235fi 
gl6®-fe;i^m§isi 2i5i:!ii«lJcIW^i-s„ 

[0 04 0] ^<Z)|&f^ 

-9— ^'N' /II 2 a) lig@BT<^;&nA#:«>^?3=i 

i/ 3 > u7.'mm±Mtywm^ifrhxm&<D^)v 

-:/TFL/X CmtiGAl) $:#e)=i4^^^H>l/;^ 

T^y;b-^T FV:^GA 1 {c^4fis-r-5.4^©^5^^:1^;i/ 
PVCi2S:*^*, M^@^^Y:^;i/PVCi2^/rLT=f 
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:^ ^ i> 3 > U^-k;i/$:g^^-y-? 12b fC^-f-S, P 

F b:^ S AX>< &S2T®AIIA#7 F l^::^ 

A#{CKillt-So X, ;v-5^>^5^-^;i/l 3 b5:#fil 
LT^*;i/-7'T Fl^>^GA 1 Cjt!fJ^i;fS4^@^5^"V^;i/ 
PVC23'&^i^^ m^^m:&^^^)lPVC23^lfrLXn 
:^^2/3>lx::?>-fe;bS:@^i^-Ai 2 clc^l-^. g5 
^-Al 2 cit^mLr=i=i^^t/3yi^^±MZi^t 
10 tiS^T FU'X S Amm'<DMAmT FUXi:-^^ 

A#tC^-rs„ X, ;i/-^>^7^-y;bl 3 c$:#fl^ 

Lr3:i^^i/3> i2;b(c>fif:&n3 nx t 

Fl^XGA 1 fC^f£:-tSW^^-V^;i/PVC3i$:^ 
iib, ^^©^5^■v4^;VPVC3l5::^bT^:^;^'^>^>l^ 
X-fe;i/$:il^ri?— 12a fC^fSo i?-- /N' 1 2 a 
^-©Lfen:^ ^ £/a > l/^-fe;uc-g-*^iS56#T F l/:^ 
S A;b^e@rF®AnA#T F l^:^ il-^S*^4aMU — 

20 -r, ^;i/-:;^r FVytGAitc^f/iS-f'S^TFU':^;?)^ 

[004 1] (e) :mm<Dm4 <Dm&m 
mi 2 j,^^m(m4 ommmmmsx^ v. 1 2 a ~ 

1 2 d lin:^ ^ >>3 > l/::^mmv—A (if -71 1 —if- 
A4) , 1 3 a~l 3 dtii^;i^->^r Fl/'XGAi (i 

= 1, 2, 3, • • •) i;i{t^(?>^K®^-v^;i/OTd^v 
30 cit (oMlWm^^irjv-^ y :f;u (rtb 

L), 14lj:ATM$||, 14: aitATMmP^izm^-^'otx, 

imyci t^-A(DM]^-kmm-^)i^-^y'!f^-:f 
m^^'^-t^tiK m4 (Dmmmxit ATMmi 4 

y-iz-imm^^-t^. #-9— ;ti 2 a~i 2 d{c 
fet:ts;i/-^>y^-^;n 3 a~i 3 doimitm— 
x& ^J, ^}y--:fy Fi':^GA 1 ~GA 3 i:#^(Z>» 
f^'v:^;l/risl^■^ (VCD om%wmimm^tvc\>^ 

■So Mx-iS. ^;i/-^7Fi^>^GAi{cM/^;$i±TVC 
40 I 1 ^;i/-^T Fl^y^G A 2 fC^-f/iSS-Brt: VC I 2 

ti\ f)\y-rfy Fi^xGA 3 \z%%^^xvc i 3 

'Ii$tlTV\So X, ATMMl 4{Cj3W5;U-^>i^5^ 

-^;i/i 4 ajcti, i^vc I 

OVCI lS:^-t-5-fe;i/$:-t>— A*l, i?— A*2, -y- 
-7N'3{c^i-5t)(Z)i:1-Si:, vciitc^i^-- 

^ ;b P V C51, - P V C52^ P V C53*W/S 
#i-j-5tu ©VCI 2l:;t-r-5"fe;i'§:-9— A2, if- /I 

4}c^-rs=fe>cDii-rs2i, vci 2tc4^a^^-v^;i/ 

50 PVC52> PVC54*W/:S:#tt^tU (2>VCI 3S:^1- 
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L-f^t. VCI 3fC:i|i@^f^-¥t>;i/PVC51, PVC 

53, pvc547^JW^^^#^t$tl.Tv^^„ 

[0 0 4 2] ±^(7)g&# 
■9— A' (Mx-Jfit- Al 2 a) eigTMA#;«j^^ 
n ^ S/ 3 > L'^'Iffg-feMt/^TcglJ Sr^rr b T ^J^;!/- 

^Jl- ^"7 K G A 2 lC*f-J[S-r -54^ V CI ( V C I 

2) -fe;i/{C'g-ttV-5VCI$:^#^VCItC« 10 

^m-C A TMffl 1 4 tCj^ V m-to A TMM 1 4 li-th- 

;i/ 1 4 a $:#MbT^-fe;i/{c-^*ti'5#^vc I izMm 

^ - ^mizmm-ttiit. m:^^-^- v ^ a TMmxm 

$gLT-tJ— A$::frLTy;i/-3^lcMt-^LAN (MX 
[0043] (f ) :^^m<Dm 5 

^m/oxmuxmizmmu §iaT®MA^T*^vv© so 

-^{CliJ^-rScfc e) LTV%Sc mis ti:zis:^^(7)^ 5 <D 
^mm^X'^V. 1 2 a~l 2 d{±n:^;^^>>a>b 
A (-9— Al— 1>— A4) . 1 3 a~l 3 d 
(RTBL) , 14«ATMM, 
1 4 atiATMMl^{C^lt^tie7>-^T Kl^XGA i 
(i = l, 2, 3 - • •) t'^-AOyMlZ^^mmt^Jly 
-^y-^^-^JVX&^o #-9— 2 a~l 2 dlCfe 

a a~i 3 d©i^^M— 

fey, :^;i/-:/TKV>?.GAl~GA3lC^*ffE:$-&TA 
TMiffl^(Z);b-5^>^WfgA^iS'li3tlTV^§„ X> AT 40 

Mm 1 4 ic j3W-5;i/-5^>e^7^-:/;i/ 1 4 a icii, 

-Zf7 F U:^GA 1 ~G A 3 tCjitf/JS^itT^-A/xCD 
^S^^^:^^;i/PVC5i, PVC52^ PVC53^ PVC 

[0044] ±#(Z)g&f^ 
if- A mXii-^-Al 2 a) ^igS£T®*IIA#*^e>^^ 

x-fe;i/$:^m-tili, ^=i^^i/3>u;^-fe;i/=S:ATM 

Ml4lCitym-r= ATMi^il 4{i1?— Al 2 a iUiz 
;b*^ej4xT < -5 i:, 1 4 a $:#fi^ 50 
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S^©^5^^:^;i/PVC51, PVC52. PVC53, PV 
Sr^fSo ^-Al 2 a~l 2 dttglS^CSK-r-fe;!/ 

^)\^--:fr F l/:^ i:?g5fcT F u;^©MiS7=— l 2 12 
Sr#figU ATM|M*^e)^^Lfen;^i?ix3>l/X-fe;i/ 
*'5ei5T^^SDAm®fe©*^^fr^ilTU g®rp®inA#9g 
T'&tl^^l^yji^T'^A#^c^u iBrF(^*nA# 

[0 0 4 5] jijoitcjcy, inA#fi</;i/-:/<^>f^r F 
l/;:^ ;t a:^ ^' 2/ a > l^::^ pi iz - i^&fflici^mi- 
t\>\t. ^^>)/1r-i?,$:ATM$||T'^TO-9— 7\*tC»b 

AN C&1IA#) ^TtcilfNpJcimD^^i'-fe-i:;^'?:^^-^ 
[004 6] 

F n ^ ^' a > ^ «y -fe - 5:0JCi^m 

•/{cM-rsLAN rnxm) ±x\znmz^'t^:it. 

\t. ^y -fe - yttfT'^TOif- yilcM 

'•)ThAjxmKm\z^x^. m^x. if^v-zfizm^^ 

LAN CflnA#) ^ricil^tciMItJ^^y-fe-i^Sr^f 

r FU'>?>S:^-rs-b-->''<$:;i/->^tC— jt$i±S3h{C 
^;b->^tcM1--SLAN C&1IA#) ^TfCl^^{C 
[lH3^>y-fe->:;^'S:«j^"rS3i:A^T'^S, Zl®^, # 
i?-- >'Mj:3:^ ^3 > ^X%;l/{C>f#^$tbTV^■S>^T 
F SI2T<?)*tIA#r F l^^ ii-Srt^^tcti, 
-mi/fe^oi: i^xm^^^ i/By V7.^}\^^mkhX 
n ^ ^7 S/ 3 > u;?.3lM$:Ji^T S-tirS H ti^X^ So 
[0 0 4 7] X, 4s^^tCj:4xli, y;i/->^®f^TF 
bXS:#ttfe=r^^ i/3 > l/^^ ^yfe-i^"$:M{Ci2im-r 
tlli, m^^yfe-i;&ATMfflT'«LTmS®if-/N' 
S::frLT^^;b-y{CMt-'g>LAN C&IIA#) ^TtClH^ 
iZ^-t^Z.ili^X^^. Miz:mmiz^mt. 
-fcDjmy Fi^:^S:W;^=i^^ >>3 > >y-fe-i; 
irMfcjziffii-t^td:, ^^'y-fe-e^SATM$iir'±-C(Z)-y- 
-/NncMLT^u '^m'^-mx^mvmo:^-^ 
±-i^^m'')72^xljaxmiz^x^. t^^T, 

ytCMi-'SLAN CIJDA#) ^TtCll^JClBlD^^yir- 
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mil :^^m<Dmmmmmx';^^. 

[02] ^mcon^f^^iy^yiy^mM^^MMt^ 

m 3 ] :^^m(Dm i (Dmmmmx':^^^ 

[1214 ] mi HfigMtc j3i-t-5;v-5^ > 

[06] mimmizi5n^'^)vm^m^mwm<Dm^ lo 

[07] m2«Mtcfews;i/-5^>^^^-::^;i/M0 

[08] ii2^wicsws-fe;i/myji^^mTSP©«^& 
[09] :^mm(Dm3om^mmmmx&^o 

[010] m3||jg^aiJcj3ii-§;i/-f^>^^mgpfflMB& 

[04] [E 
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0t?S>So 

[011] m3 mmmizi3»^±jm y ii^f^M^^u®^ 
^0T^§„ 

[012] ;$:|§^<^^4c?)^^MfiK0T'fe-Sc 
[013] ;zfcf§^<Z)m5(D|^M«filc0T'&<g>„ 
[014] n:^^J'i/3> l/XM#:?^^®M0T'$)'5o 
[015] i?-- AcD^^0T?feS„ 

[016] ATM^jhyyi—^vh(Dmmmx&^. 

[01 7] #l^-r^®7:t-V'y hM0T'feS. 
[018] -9— AT^m^<^m0T'fe-5o 
[^f^(DM] 

1 0 a~l Od • -IXiAm 

1 1 a'-i 1 d • • 3^i?i/3>i/X'^-fe;Hi::/^ 
BP 

1 2 a — 1 2d • --tJ— A 

1 3 a~i 3 d • • 

PVCi2~PVC43- -^^^-^^JV (PVC) 
7] [016] 
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